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Four Years Continuous 


Crushing 


. have used one of your No. 1 Western Jaw 
Stone Crushers for the past four years. It has 
been used continuously, sometimes as much as twenty 
hours per day.” So writes the Brownlee Park Gravel 
€ Material Company of Battle Creek, Michigan. This 
experience should qualify them to express an expert 
opinion regarding the performance, upkeep and dura- 
bility of these Crushers. 

















They further assert: “We cannot say too much in favor of 
this Crusher. It has given us excellent service and the cost 
of upkeep has been so slight that it is hardly worth mention- 





A Western-Aurora Jaw Crusher combined 







oth enegelly eteite Wenern Elevator, ing. Ofttimes foreign substance, such as steel, has passed 
t . ° 

ro me nae gear: td eins through the Crusher, mashing the steel and doing no harm 

Why not profit by the experience of others? whatever to the Crusher. 





“We are pleased to recommend the Western Jaw Crusher 
to any one having use for same, and we are positive that it 
will give them the same satisfaction it has us.” 








Wherever you find a Western-Aurora Jaw Crusher you will 
also find a satisfied customer. There is one being used in 
your locality. Drop us a line and we'll give you its exact 
location. A catalog giving a complete description of this 
Crusher will also be gladly mailed to you upon receipt of 
the attached coupon. 
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Snow Removal on Pennsylvania 


Highways 





Desirability from a financial standpoint. 
Amount of work done last winter and cost per mile 


Method of operation. 


Equipment and organization. 


and per inch-mile. Effect of location, snow fences and hedges. 





By W. A. Van Duzer 


Snow removal is a problem which is becoming 
more and more general and more and more pressing. 

Each year the battle between snow and highways 
engages the attention of a greater number of people, 
including road users and road officials. 

The constantly expanding mileage of improved 
roads, the steadily growing multitude of motor ve- 
hicles and the accompanying and increasing tendency 
of the public to depend upon highway transportation 
each year, subjects hugely enhanced investment and 
industry to the threat of winter paralysis. 

Furthermore, with the increased traffic, the dam- 
age to the road and the consequent cost of main- 
tenance become excessive if drifts force traffic from 
the surface to the side of the road or if an accumula- 
tion of snow is permitted to melt on the road and 
weaken the foundation. The economics of snow re- 
moval touch upon traffic and maintenance. 





Pennsylvania Department of 


*Deputy Engineering Executive, 
Highways. 





The present article describes snow removal in 
Pennsylvania, but deals with conditions and factors 
in such a way as to indicate the analogy to any other 
state in which the reader may be more particularly 
interested. 

The season, total fall and drifting of snow vary 
somewhat over the State, but in general it may be 
said that if no combative measures were used, snow 
would make the highways of Pennsylvania impass- 
able to motor vehicles for about thirty days a year. 

The state highway system comprises 10,779 miles, 
of which some 4,250 miles were kept free from 
snow last winter. The 4,250 miles represents an in- 
vestment of approximately two hundred million dol- 
lars and carries approximately 60% of all of the 
highway transportation in the State, outside of cities. 

The investment value of the primary system then 
covers 40% of the value of the motor vehicles of 
the State. There are about one million and a half 
of these, with a total valuation of approximately a 
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310 PUBLIC 
billion and a half dollars, oi which the 40% account- 
able to the primary system would be six hundred 
million dollars, making the total value represented 
by the primary system eight hundred million dollars. 
Figuring this investment at 6% annuallly, one-. 
month would be equivalent to one-half of one per 
cent or four million, but traffic counts show that 
the wiriter daily average is only 70% of the annual 
daily average of traffic, and in the same way the 
snow season traffic would be only about 70% of 
the winter average. Therefore, the normal value 
of one-half month of the primary system during 
snow weather would be about two million dollars, 
and from the standpoint of investment only, the two 
million dollars represent the value of snow removal. 

From a standpoint of travel, the annual daily 
average on Pennsylvania primary roads is 424,347 
vehicles, winter daily average about 300,000 and ap- 
proximately 210,000 per day during such time as 
roads might be blocked with snow. Thirty days 
travel would be about six and a half million vehicles 
and comparing this latter figure against the two 
million dollar investment value of snow removal 
charge would be about thirty cents per vehicle, or, 
since the average winter trip on the principal roads 
in Pennsylvania is about 30 miles, one cent per car 
mile. 

In another way and more directly, the state is 
financially interested in snow removal. The high 
costs of spring maintenance can be very greatly 
affected by snow. If drifts are left to be worn out 
by weather and traffic they will remain an obstruc- 
tion long after travel has forced a way through 
the road. The wheel tracks will naturally follow the 
line of least resistance, and will weave from edge 
to edge of road, and show no preference for the 
road surface. If the road is heavily traveled, there 
will be two pairs of wheel tracks, otherwise one 
pair. In any event the wheel tracks will run along 
the edge of the surface at intervals and at intervals 
will take to the shoulder, and until the snow has 
practically disappeared travel will track and favor 
the ruts. While the ground remains frozen this is 
not serious, but when the snow melts and softens 
the ground the ruts become ruinous to shoulders 
and seriously damage the edges of flexible types. 

With snow impediment and traffic of 300 or more 
vehicles per day, certain types of roads may in 
one week of thawing weather 
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EQUIPMENT 

In the state there are 424 motor trucks, 225 of 
them being four-wheel traction type, and 120 ten-ton 
caterpillar tractors, the trucks equipped with “bar” 
or “mold board” type plows and the tractors with 
“V” type. 

This provides approximately one plow to eight 
miles of road. 

The trucks are considered adequate for handling 
ordinary snow with drifts to 24 inches. 

Plows are mounted ahead of the chassis rather 
than being carried under or dragged and so for 
two reasons -four-wheel traction trucks are pre- 
ferred; first, the rooting of the plow has a tendency 
to lift the rear end and lessen the traction of the 
rear wheels; and second, the side shoving of the 
plow, if not partly offset by the driving grip of 
the front wheels, has a long leverage to the rear 
wheels to cause skidding. For sections of road 
where greater than 24-inch depth is regularly en- 
countered, tractors are provided. 











USE OF LOADER WITH HAND SHOVELING 


Operators are subject to call and continuous duty. 

For emergency there are available a number of 
maintenance or construction machines such as blade 
graders and machine loaders that are very service- 
able under special conditions. 

ORGANIZATION 

The work of snow removal is handled as main- 
tenance, The state is divided into four divisions, 
north-west, north-east, south-west and south-east, 





suffer damage greater than 
the cost of an entire winter 
of snow removal. 


PROGRAM 


In the winter of 1923-24, 
2,902 miles of road were on 
the snow removal program. 
In 1924-25 the mileage was 
increased to 4,252, covering 
nearly all of the primary 
system and including those 
of the secondary roads carry- 
ing the heaviest traffic. Plans 
for 1925-26 have not been 
completed but will be more 
extensive. 


























TRUCK PLOW. 
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road becomes blocked and 
wires again as soon as it is 
opened to one-way and to two- 
way traffic. 

As far as possible the plows 
are permitted to handle the 
work, and the main considera- 
tions ure to start the equip- 
ment at the right time and 
keep it moving; but if the 
drifting gets out of control ot 
the machines, or if ditches or 
culverts are to be opened, the 
superintendent puts out fore- 
men and hand shoveller to 
get the work done. 

After the program roads are 
clear, such other state high- 
ways as are blocked are 
opened as far as possible by 
breaking drifts. 

On the program roads it is 








TRACTOR PLOW. 


each in charge of a division engineer. Within the 
divisions there are engineering districts, fifteen in 
all, each in charge of a district engineer subordinate 
to the division engineer, and within the engineering 
districts there are maintenance districts, fifty-two 
in all, each.in charge of a superintendent subordi- 
nate to the district engineer. The superintendents 
have centrally located storage sheds which are kept 
heated through the winter and in which the snow 
removal equipment is housed. 


OPERATION 


The superintendent by arrangement with the 
United States Weather Bureau receives from the 
nearest station advance warning of approaching 
storms and notifies his men, equipment is made 
ready, and as soon as the. falling snow reaches a 
depth of two inches work is started and is continued 
until the danger of blockade is over and the road 
clear for two-way traffic. 

In case of thawing weather, side ditches and cul- 
verts are cleared and shoulder drains opened where 
snow stands between road and ditch. 

In case of breakdown of equipment, repairs are 
rushed from the superintendent’s repair shop. 

The superintendent keeps in close touch with his 
outfits. He wires the Harrisburg office when any 





HEAVY DRIFT OPENED BY HAND SHOVELING. 








the practice to clear to within 
two inches of the surface and 
the two inches of snow soon 
wears off. On the other roads, though, the 
drifts are merely broken through to make them 
passable to motor vehicles, the principle being 
that the primary roads are maintained for through 
traffic, which is almost entirely motor vehicles, while 
the chief traffic on most of the secondary roads is 
local and during the winter a large percentage 
of this is on sled runners. 

During the winter of 1924-25 the total cost of 
snow removal was about 10% of general mainte- 
nance costs. Of this amount, 20% was expended in 
breaking drifts on roads not on the program and 
in miscellaneous charges. 

Snow Removal Cost, Winter of 1924-25 


———— DIVISION State 

Item N.W. NE. S.W. SE. Total 
No. of miles............. 942.97 963.26 987.18 1358.26 4251.67 
No. of inch-miles........ 63954.59 55173.29 35478.97 75030.66 220637.51 
Average cost per mile.. $60.55 $51.30 $27.24 $144.48 $77.53 
Aver. cost per inch-mile 89 90 76 2.62 1.44 
The measure of performance used is the “road 


9? 


mile,” meaning mile of road kept open through the 
season and “inch-mile” meaning snow removed one 
mile length of road, eighteen feet width, one inch 
depth. The total number of inch-miles in round num- 
bers is two hundred and thirty thousand and is 
equivalent to about sixty-nine million cubic yards or 
about five and three quarter millions of tons. 

The costs average $77.52 per road mile for the 
season, or $1.44 per inch mile, or one-half cent per 
cubic yard, or six cents per ton. In the S. E. division 
there was a great deal more hand shovelling than in 
the other divisions, due to the fact that a great deal 
of snow had to be loaded to wagons and hauled away 
from state highways that are built up to such an 
extent that they are practically city streets. 

REPORTS 


In considering the details of snow removal statis- 
tics it must be remembered that one of the principal 
items, namely quantities of snow moved, is secured 
from the reports of the men on the work and these 
men have been doing hard work, generally in bad 
weather, always with the urge of haste and with little 
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opportunity for reflection of progress or accomplish- 
ment. Most of the work is done by the plows, day 
and night, with thirty-six or forty-eight hours con- 
tinuous operation not unusual. Such discrepancies 
as may be found in the details are due to these con- 
ditions and are almost unavoidable. 
COMMENTS 

The great difficulty and the heavy expense in 
snow removal is induced by topographic conditions. 

In many cases drifting could be avoided by reloca- 
tion, but generally the cost of moving the road would 
be too great to be justified by consideration of snow 
and a possible remedy then is the artificial alteration 
of the topography, sometimes by moving obstructions 
so as to eliminate the drifts, but more generally by 
placing snow fence to throw the drifts where they 
will not be objectionable. The general rule is to 
place the fence between the road and the prevailing 
or threatening wind, the distance from the: edge of 
the road to the fence being ten times the height of 
the fence. It is sometimes found advisable to place 
the protection along both sides of the road. 
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An approximate rule found to be practical in 
planning snow fence is that the fence eliminates 
about seventy-five per cent of the cost of hand 
shovelling. As to the type of fence, it is probable 
that the picket and wire will be more economical in 
the long run than the so-called “railroad portable 
fence.” The planting of hedges or thickets to serve 
as permanent wind breaks is undoubtedly desirable 
from a standpoint of road maintenance, but the 
owners of the road side property almost invariably 
object to such hedges as would be useful. 





Wyoming Snow Handling 

According to Z. E. Sevison, State Highway 
Engineer of Wyoming, the Highway Depart- 
ment of that State “does not carry on any snow 
removal program except in isolated cases where 
traffic conditions may justify it. Funds available 
for construction and maintenance are so limited 
that it has not been possible to carry out a policy 
of snow removal up to the present time.” 





Investigating Culvert Pipe 
An investigation of culvert pipe is being 
started by the Highway Research Board under 





Vor. 56, No. 9 


the direction of R. W. Crum, engineer of ma- 
terials and tests of the lowa State Highway 
Commission. The object of this investigation is 
to correlate the various tests and experiments 
on pipes, loads and stresses; to set up a standard 
of comparison of the life of different kinds and 
classes of culvert pipe; and to determine the 
most probable conditions of service for which 
standards should be designed. 





Snow Handlingon Minne- 


sota Highways 





Snowdrift prevention rather than snow 
removal the policy of the department, 
but 350 miles are plowed. 


By W. F. Rosenwald * 


The most important question with regard to 
the snow removal program in this state is the 
justification of expending public funds for this 
purpose. 

Up to the present time, this department, 
through its maintenance organization, has not 
attempted any general snow removing program 
over the trunk highway system, although cer- 
tain roads, on account of the heavy traffic, have 
been deemed necessary to include in a snow re- 
moval campaign throughout the winter months. 

Our general policy has been that snow drift 
prevention, by use of snow fence properly 
erected, was more effective and desirable, con- 
sidering its cost, than actual snow removal 
operations. At the present time this department 
maintains and erects each fall approximately 
200 miles of picket fencing at various points 
along the highways where drifts most naturally 
occur, the fence barrier throwing the natural 
tendency to drift back off the highway. This 
practice has permitted the use of a large portion 
of our trunk highway mileage during the winter 
season on account of the fact that the high- 
ways heretofore impassable were probably so 
on account of two or three heavy drifts over a 
comparatively long mileage of road. 

Our actual snow removal program has em- 
braced approximately 200 miles of arterial high- 
ways in the vicinity of the Twin Cities and about 
150 miles of highways northwest from Duluth 
along the shore of Lake Superior, to afford 
means of ingress to this territory which has no 
railroad facilities or lake service during the 
winter months. 

This department has experimented with a 
number of types of snow removal apparatus, 
both in the rotary and fixed blade units, and 
for general use finds the old type “V” plow to 
be the most generally effective. 

During the coming winter we plan to use 
eleven high speed snow plow units, which con- 
sist of two F. W. D. trucks running tandem 
with a “V” plow mounted on the forward truck 








*Maintenance engineer, Minnesota Department of Highways. 
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and a wing plow widener on the right side of 
the rear truck. This combination, on account 
of its momentum and high speed, has served 
most effeciently in the removal of snow, par- 
ticularly if operations are carried on during and 
immediately after the snow fall. We also will 
have in operation about five ten-ton tractor units 
equipped with “V” plows and wideners, which 
will be used to supplement the truck units, par- 
ticularly over roads on which the snow has be- 
come packed, or where the highway has not 
been paved and the high speed units cannot 
operate except at a hazard. 

In addition to the highways being kept open 
by the State, the various bus and transporta- 
tion companies have co-operated in keeping 
certain of the most important routes open for 
winter traffic but, as stated above, very little 
rural snow removal is attempted on account 
of its high cost, and also because it complicates 
the farm transportation problem since sleighs 
must be used in certain localities and cannot be 
used over the roads which have been plowed 


out. 
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The elimination and avoidance of natural snow 
barriers is being taken into consideration in the 
relocation and alignment surveys in laying out 
our present construction projects, which will 
materially assist in handling the snow situation. 

With regard to the cost of snow removal 
work, we have found it practically impossible 
to arrive at any sort of a cost per mile or cost 
per foot of snow removal, on account of the 
widely varying depths of fall and drift condi- 
tions. Owing to the mild weather conditions 
during the winter of 1924-1925, the extent of 
snow removal operations was not sufficient to 
arrive at any representative cost data. 

In conclusion, we might state that the situa- 
tion has practically resolved itself into a mat- 
ter of keeping the paved highways open by use 
of snow removal units, as described above, dur- 
ing the winter months, and taking whatever 
steps possible to avoid occurrence of drift block- 
ades on rural highways, leaving them to be 
packed so that they will be travelable by either 
wheeled vehicles or sleighs during the snow 
period. 





Sanitation in Birmingham’s 
Unsewered Areas 





More than five thousand houses are more than two hundred feet from the 


nearest sewer. 


Ordinance adopted this year requires installation for such 


houses of earth pit toilets and septic tanks. 





By W. A. Hardenbergh* 


Within the 52 square miles comprising the 
corporate limits of the city of Birmingham are 
approximately 35,000 houses, of which about 16 
per cent, or 5,600, are without sewer connec- 
tions. Yet every house within reach of a sewer 
is connected to it. 

Why there are so many houses that are de- 
nied the benefits and conveniences of sewers, 
what the city is doing to serve these unsewered 
districts, and how health is being protected in 
them may be of interest to the many other cities 
that are faced with the same problem. While 
this problem is perhaps more acute in the South, 
where civic growth has been so rapid in the 
last two decades and where most cities, large 
or small, have from 15 to 40 per cent of their 
homes unsewered, it is also a problem, even if 
not to the same extent, throughout the entire 
country. 

Many reasons are to be found for the existence 
of the unsewered districts of Birmingham. Per- 
haps the fundamental one is that the present 
sewer system is a combination, or a hodge- 


*Director of rural sanitation, Jefferson County, Alabama, Board 
of Health. 


podge, made up of the entirely unrelated sewer 
systems of the dozen or more towns and real 
estate developments that were combined in 
1910 to form the city of Birmingham. The 
sewer systems of these towns and developments 
were not, of course, laid out with any idea of 
forming at some later time a coordinated part 
of a system. As a result there are areas on the 
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FIG. 1—OUTLINE OF BIRMINGHAM, SHOWING SOME 
OF THE MUNICIPALITIES AND TOWNS WHICH WERE 
CONSOLIDATED TO MAKE UP GRBATER BIRMING- 
HAM. SHADED weed <1" SHOW UNSEWERED 
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fringes of 
these little 
m uw nicipalities 
or between 
them where 
sewers are not 
available. It is 
impossible in 
many cases to 
reach_ these 
sections by a 
lateral or sub- 
main from any 
existing sewer 
because of lack 
of grade; while 
in other cases 
the cost would 
be entirely out 
of reason. 

Many other reasons contribute to the size of 
the unsewered area. The trunk sewers and most 
of the main sewers were designed and built 25 
years ago when few people foresaw the tre- 
mendous growth of the city. As a result of too 
little allowance for future growth, the sewers 
are inadequate to carry the flow of sewage. In 
wet weather periods, many of the manholes in 
the trunk sewer spout like geysers, the sewage 
flowing under a head. In certain parts of the 
city, toilets cannot be installed on the ground 
floor of buildings, as the sewers are generally 
flowing full and the toilets will not flush. It is 
of little use to build new laterals or to construct 
new submains opening up new districts when the 
sewers are already overloaded. 

During a part of the year—mainly in the winter 
or wet season—the ground water level in many 
parts of the city is high, and the sewers, al- 
ready heavily loaded with the normal. flow of 
sewage, become surcharged by the infiltration 
of ground water. 

There are, therefore, many good reasons why 
such a large area of the city is without sewers. 
But as a matter of fact, the proportion of un- 
sewered homes is much smaller than in most 
Southern cities. 

Until 1918, the laws concerning sewer con- 
nections were laxly enforced. A severe typhoid 
epidemic swept the city in 1916 and 1917, and, 
as a health measure, all houses within 200 feet 
of sewers were connected. Since that time the 
laws have been strictly enforced and there are 
now practically no houses that are not connected 
where connections are practicable. 

Beginning in 1918, sanitary toilets were in- 
stalled in every unsewered home in the city and 
in practically every home in the suburbs. The 
laws of the State of Alabama give to cities of 
the first class police and health jurisdiction over 
all territory within three miles of the city limits, 
and under this authority the zone surrounding the 

city was sanitated. 

The type of toilet adopted was the so-called 
box and can toilet, which consists of a galvanized 
iron can of about 11 gallons capacity placed 
within a fly-tight box. At intervals of a week, 

the can must be emptied. 








BOX AND CAN TOILET OF THE 
TYPE USED IN BIRMINGHAM. 
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Twenty tank wagons were put into service to 
scavenge the 6,000 or more toilets then in use. 
Dumping stations were established over sewel1 
lines, where the wagons, after collecting a load 
of can contents, could empty. A fee of 50 cents 
per month was established to pay for the cost 
of scavenging. 

With a few changes, this system is still in 
use. It has done well despite the many disad- 
vantages inherent in this type of toilet.. The 
typhoid rate, which in 1917 was 65 per hundred 
thousand, is now only 7 per hundred thousand— 
a reduction of nearly 90 per cent. The death 
rate of infants from colitis has dropped from 
184 per hundred thousand in 1917 to about 40 in 
1924. Of course, not all of this reduction is due 
to the sanitary toilets. One of the finest health 
organizations in existence has been carrying on 
intensive work in nearly every branch of health 
endeavor, notably in nursing and child hygiene 
and in milk control, and much of the reduction 
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SKETCH OF THE EARTH PIT TOILET. 





DOUBLE PIT COMPLETED READY FOR SEATS 
AND HOUSE. 
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is due to the fine results from this health work; 
but sanitation is the foundation of all health 
work, and without it other work produces small 
results. 

Theoretically almost ideal, the box and can is 
far from perfection practically. The cans rust 
and begin to leak in about a year; the backs of 
the boxes, through which the filled cans are re- 
moved and the empty cans inserted, warp, split, 
and break, allowing flies to enter; the hinges on 
these backs also rust and stick, preventing the 
back from closing tightly, or break; seat lids are 
left up, inviting the presence of flies by the ac- 
cessibility of the can contents. Frequent and 
co.tinuous inspection is necessary to maintain 
these toilets in fair conditions; to keep them in 
first-class condition is practically impossible. 
Moreover, their sanitary efficiency depends very 
largely upon the care and intelligence of the 
scavenger. If he is careless and without inter- 
est in or knowledge of sanitation, much of the 
benefit of the installation is lost. About the only 
people who will accept the work of scavenging 
the toilets are negroes so decrepit or incapable 
that they cannot make a living elsewhere. They 
have no knowledge of public health principles ; 
sanitation means nothing to them. 

Recognizing these facts, the city has adopted 
the earth pit toilet as a standard installation 
for places where running water is not available, 
and the small septic tank for those places where 
water is available. While this standard was 
adopted nearly three years ago, the ordinance 
requiring this type of toilet was not passed until 
early in 1925. 

As shown in the illustration, the pit toilet con- 
sists of a hole in the ground about 3 feet square 
and 5 feet deep, curbed around the top with 
concrete, and surmounted with a concrete floor 
in which is set an iron seat riser. Experience 
has shown that such a toilet retains its sanitary 
qualities over a long period of time, while the 
pit, under ordinary conditions of use, will serve 
the average family for five or more years be- 
fore it becomes filled. No scavenging is re- 
quired; when the pit becomes filled to within 
18 inches of the ground surface, another pit is 


dug, the house and concrete slab moved, and the 


old pit filled in. Odors are almost eliminated as 
compared with the box and can toilet, and the 





METHOD OF INSTALLING SUB-SURFACE LINES FOR 


DISPOSING OF EFFLUENT FROM SEPTIC TANKS. 
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difficulties of scavenging are done away with, as 
well as the passage through the streets of the 
scavenging wagons, always a source of many 


complaints. The danger of contamination of 
ground waters by pits constructed in this fashion 
is almost negligible if a slight degree of care and 
common sense is used in locating the toilet. 

In the past three years, nearly 6,000 pit toilets 
have been installed in and around Birmingham 
and, under practical conditions, have proven 
highly satisfactory. It is the intention of the 
city to replace, within the next year or two, all 
box and can toilets with the pit. 

While slightly higher in first cost, the pit re- 
quires no scavenging, which for the box and 
can toilet costs $6 per year. In three years, the 
saving in cost by the elimination of the need of 
weekly scavenging will pay for the installation of 
the pit. 

Many years ago “yard” toilets were installed 
in the poorer sections of the city. One flush 
toilet installed out of doors might serve 6, 8 or 
even 10 negro homes. These soon become so 
filthy that many of the tenants will not use them, 
and ground pollution results. It is now proposed 
to replace these with pits. Instead of being a 
backward step, this will have an important ef- 
fect on health, it is believed. 

With many fine homes going up in the nu- 
merous subdivisions being opened up just out of 
reach of the sewers, some method of sewage 
disposal for the individual home is vitally needed. 
The cess-pool does not work well in the tight 
soil of Birmingham, and is a nuisance, frequent- 
ly. overflowing and nearly always a source of 
annoyance to the neighbors. The small septic 
tank has been adopted as a standard for this 
type of installation. Home made tanks are dis- 
couraged, as a rule, for everyone, it seems, has 
his own idea as to what a small septic tank 
should be in size, dimensions, and design, with 
the result that many of these home-made tanks 
give trouble. Commercial tanks of the style 
shown in the illustration are recommended, and 
emphasis is laid on the details of installation, 
which, when a reasonably good tank is used, are 
more important anyway. For disposing of the 
tank effluent, sub-surface irrigation using at 
least 100 feet of tile line laid in not less than 5 
yards of slag, broken stone or gravel, as shown 
in the illustration herewith, is required. 

More than a thousand septic tanks have been 
put into operation in and around Birmingham 
in the past two years. Of those installed under 
the direction of the city but one has given any 
trouble, except from abuses or overloading; 
while of those installed by self-styled experts, 
about 40 per cent give trouble within a year. 
The strict regulations of the city in regard to 
the size of the tank and the construction of the 
tile line have been fully justified. 

By the elimination of the “yard” and box and 
can toilets, and by the installation of pit toilets 
and small septic tanks, even though there is 
little chance that the immediate future will see 
any material reduction in the number of un- 
sewered homes, it is hoped to reduce still further 
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the typhoid and colitis rates, which even now 
compare very favorably with those of any other 
Southern city. 





Substitutes for Sewerage 





The use of the pail system and require- 

ment of residential septic tanks and 

sanitary privies for residences not 
served by sewers. 


— 





More than half the cities reporting to us last 
June stated that less than 80 percent of their 
residences were connected with sewers. Quite 
a number reported only 30 to 50 percent. (The 
figures will be found in the July issue.) 

We asked in the questionnaire that informa- 
tion also be given concerning plans employed 
for sewering the homes for which sewers are 
not accessible. Of the several hundred replying, 
only forty-three reported any system other 
than the use of tank wagons, barrels, etc., for 
removing night soil, some city-owned but the 
majority operated by private contractors. 


Of the special systems employed the pail 
system was the most popular. This was re- 
ported by 14 cities in Alabama, Florida, Louisi- 
ana, Minnesota, North Carolina, Ohio, South 
Carolina, Tennessee, Virginia and Washington. 
Four others use the “can” system in Georgia, 
South Carolina and Texas; two, in Illinois and 
Texas, removal in wooden boxes; and one in 
North Carolina, in buckets. 

Septic tanks are required under certain con- 
ditions in four cities in Alabama, Georgia, New 
York and West Virginia. 

Sanitary privies are required in one Alabama 
and one Florida city. Sanitary dry closets in 
two Virginia cities. 

While not a removal system, the cesspool is 
an improvement over the ordinary outdoor privy, 
and was reported by thirteen cities as required. 
These cities are in California, Illinois, Iowa, 
Massachusetts, Minnesota, Montana, New York, 
Pennsylvania, and Washington. 

In the twenty cities using the pail, can and 
wooden box systems, the number of residences 
connected with the sewers average 71 per cent, 
connected, with a minimum of 80 per cent. 

The cities requiring septic tanks are much 
more thoroughly sewered, averaging 89 per cent 
connected with a minimum of 80 per cent. 

Those requiring sanitary privies and closets 
average 69 per cent connected, with a minimum 
of 50 per cent. 

Those requiring cesspools average 75 per cent 
with a minimum of 30. 

In general it is found that the systems requir- 
ing the least expenditure by the householders 
are used where the greatest percentages of 
residences are not connected, and where there is 
the greatest percentage of the poorer class. On 
the other hand, septic tanks are required in none 
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of the reporting cities having more than 20 
per cent unsewered residences. 

In addition to the cities included in the above 
analysis, there are many which maintain more 
or less control over the disposal of excreta, 
several supplying a removal service. Of these, 
Jacksonville, Fla., with 70 per cent of the resi- 
dences sewered, reports the use of 5,000 earth 
toilets, from which the excreta is removed by 
tank wagons at night and dumped into a sewer, 
through which it is flushed by water from a 
4-inch pump. The city expected to spend $1,- 
000,000 on extension of the sewerage system if 
a coming bond election is carried. 

Birmingham, Ala., believes that it has adopted 
the most complete system for handling this 
problem, which is described in a special article 
elsewhere in this issue. 





Sewage Treatment at 


Newark, England* 


Description of plant operated on a some- 

what new system, after six months of 

service treating a sewage strong with 
brewery waste. 








Before describing these works, we should like to 
explain what we tried to achieve at Newark. We 
have tried to invent an activated sludge process 
which could be easily and cheaply added to existing 
filter works, and which would have the effect of 
doubling their capacity. This system would only 
absorb about 6 h.p. per 4% million gal. of sewage, 
which is very much less than other activated sludge 
systems. The system could be stopped without dam- 
age for a part of the night. We think by its aid 
a filter works having a capacity of 250,000 gal. 
could be increased to 500,000 for about £2,000, not 
counting any alterations to storm water or mud 
treatment. 

DIFFERENCE BETWEEN NEWARK AND MOST OTHER 
ACTIVATED MUD SYSTEMS 

The usual activated mud system consists of mix- 
ing activated sludge and sewage together and agitat- 
ing the mixture for long periods (16 hours) to keep 
the mud from settling and to keep the surface mov- 
ing to enable oxygen to be absorbed. It is of course 
expensive to agitate the whole of the sewage for 
long periods. We have only to agitate the mud, 
not the sewage and mud. Our mud settles slowly 
through the sewage and the slower it settles the less 
mud we have to pump to maintain contact. We rely 
on the sewage discharging upwards just below the 
surface of the tank to keep the surface moving and 
enable the mixture to absorb oxygen. 

DESCRIPTION OF THE NEWARK PLANT 


The population of Newark is now about 17,000. 
Its crude sewage was discharged into the Trent at 





*Slightly condensed from a paper read on June 13th 
before the Association of Managers of Sewage Disposal 
Works. 




















SEPTEMBER, 1925 


seven different outfalls. We laid a deep collecting 
sewer and brought the sewage to the present works. 
The sewer was laid in waterlogged ground, but tests 
proved it to be absolutely watertight. 

We provided for 20,000 population at 20 gal. per 
head, and allowed for a trade waste of 100,000 gal. 
per day. Newark contains many breweries, and its 
sewage is about 20 per cent. brewery waste. It is 
therefore difficult to purify. It varies considerably, 
the oxygen absorbed figure ranging from 8 to 16 
parts per 100,000 in four hours. 

As Newark is one of the last towns on the Trent, 
full purification was not asked for. After consulta- 
tion with the Ministry, it was decided only to par- 
tially purify the sewage and to design the scheme 
in such a manner as to enable filters to be added if 
full purification was afterwards decided upon. The 
sewage is settled and partially purified by activated 
sludge. If filters are afterwards added not more 
than half the ordinary capacity would be installed, 
as the partial purification would increase the capacity 
of the filters by 100 per cent. 

The sewage 1s separated by a separating weir, up to 
three times the normal being treated as sewage; and 
over three times and up to six times, as storm water. 
Over six times passes straight to the river. 

The storm water is settled in two tanks, having a 
capacity of one-eighth the dry weather flow. The 
mud is extracted and passed to mud beds, the tank 
effluent passing to the storm area and thence to the 
river. 

There are five pairs of 18 ft. square Dortmund 
tanks. Each pair are in parallel and the five pairs 
in series. The mud reconditioning chambers consist 
of 8 ft. square chambers, allowing 9 in. depth of 
mud, and fitted with revolving scoops which dip 
about an inch into the mud surface and agitate it as 
the scoops whirl round. 

There are four mixing and aeration chambers 13 
ft. square and fitted with revolving scoops which 
also dip an inch under the surface. Sewage runs 
into the second of these chambers at one end and 
mud at the other; the scoop mixing them together. 
The remaining chambers can be used if it is desired 
to employ any of the other tanks for activation. At 
present they are used for aeration. 

SEWAGE PROCESS 

The sewage first receives preliminary settlement 
in No. 1 and 2 pairs of Dortmund tanks, the mud 
being extracted and dried on mud beds. The mud 
is continuously extracted from the bottom of the 
third pair of Dortmund tanks and pumped into the 
reconditioning chambers where it is activated and 
then flows to the mixing chamber where it is mixed 
with the sewage. The mixture flows into the third 
pair of Dortmund tanks, from which the sewage 
passes to No. 4 and 5 pair of tanks where it is 
finally settled and goes to the river. 

The activating scoops and mud pumps are only 
run for 16 hours in the 24. It would, of course, be 
better if the activating scoops alone were run an- 
other three or four hours as the mud tends to lose 
condition duing the eight hours rest. 

_ You will appreciate that the process is new, and 
like all new things we have to slightly modify and 
alter to get the best results. 
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The Newark sewage, containing 20 per cent brew- 
ery waste, is a difficult sewage; its mud takes a long 
time to activate. We hope to treble the capacity of 
the mud activating tanks by merely lifting the scoops 
18 in., which we think will greatly improve the re- 
sult. We should also disengage the scoops from the 
three aeration chambers and thus reduce the h.p. 
used. 

In addition we should like to put down deep scum 
boards in No. 3 tanks, so that we could deliver the 
mixture nearer to the surface for the mud to take 
longer to settle. We are certain the above small 
additions would greatly improve the results. 

The exact amount of mud to use can only be 
ascertained by experiment with a particular sew- 
age. We are now trying a 21% per cent mixture. 
That is, a sample taken from the mixing chamber 
where the activated mud and sewage are mixed 
should show after settlement 244 per cent of mud 
and 971% per cent sewage. 

The Dortmund tank which receives the mixture 
should be kept as well sludged as possible, other- 
wise the mud in the tank is apt to turn septic and 
spoil the activated mud when it enters the tank. 

The activated mud when mixed with the sewage 
should be preventd from settling as long as possible 
in order to allow it to purify the sewage. We think 
a satisfactory result should be obtained by an hour’s 
contact. 

We have been using 7 h.p. per 500,000 gal. of 
sewage for activation and mud pumping combined. 
We are now reducing the amount of mud pumped 
and removing the three scoops in the aeration tanks. 
We anticipate using not more than 6 h.p. in future, 
of which the agitation will absorb about 3 per cent. 


SUGGESTED DESIGN 


In designing a plant of this kind for treating 
500,000 gallons a day, we should use the first tank 
for preliminary settlement, the mud going to the 
land. The second tank would be the mixing tank. 
A long activating chamber 60 ft. by 12 ft. and 2 ft. 
to 3 ft. deep with six revolving scoops would be 
used to activate the mud which would be continu- 
ously drawn from No. 2 tank. After activation the 
mud would be mixed with the sewage and discharged 
upwards 18 in. beneath the surface of No. 2 tank. 
Deep scum boards would prevent the mud being 
washed over the weirs. The surplus mud from this 
tank would go to the land. The third tank would 
be used for final settlement. The tank effluent 
would then pass to the filters. A small engine using 
6 h.p. would be necessary to drive the scoops and 
run the mud pump. 

One of the advantages of the process would be 
that it need not be run during the night. The night 
flow of sewage could be dealt with by the filters 
alone in gravitation schemes, and could be stored 
in small pumping schemes. If the rest period was as 
long as eight hours, it would be advisable to continue 
to run the mud scoops in the reconditioning cham- 
bers for half the period of rest in order to keep the 
mud in good condition. No mud, however, would 
be pumped during this time. 

The running costs are trifling, the only labor. re- 
quired being sufficient to keep the engine running. 
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Vor. 56, No. 9 


for New Jersey 


Municipalities 





Changes made last month in the rules and regulations of the State De- 
partment of Health of New Jersey governing the preparation and submis- 
sion of plans for sewerage and sewage treatment works proposed for 


construction in that state. 








In 1922 Pustic Works published, in-a series 
of articles, abstracts of and excerpts from the 
rules and regulations of the several State 
Boards of Health relative to the preparation of 
plans for sewerage and water supply, which 
by law must be approved by the board before 
constructed and used. Among these were the 
regulations of the New Jersey Department of 
Health, adopted in 1913. These have been re- 
vised and brought up to date, and in their new 
form the regulations were adopted by the de- 
partment on August 11th. They have not yet 
been printed for distribution, but through the 
courtesy of H. P. Croft, chief engineer of the 
department, we have been able to prepare, from 
a typwritten copy, the following abstract of 
the changes and additions made in the regula- 
tions relative to sewerage, and expect to give 
next month those relative to water supply. 


SEW AGE—GENERAL 


Instead of one copy of plans and specifica- 
tions, three sets must be furnished, one to be 
stamped, and returned, and two (one on cloth) 
for filing with the department. Dimensions over 
all shall not exceed 18” x 36” for detailed plans 
and 24” x 36” for general plans. 

To the information required is added specifica- 
tions for sewer lines, and estimate of cost. 

For lettering, preference is expressed for 
“large vertical block letters for titles and main 
features, and slanting letters for all notes, ele- 
vations and minor features.” 

“With the profiles for sewer extensions shall 
be included a map showing all existing sewer 
lines within a distance of two blocks of the dis- 
trict to be sewered as well as the proposed sewer 
lines.” 

Plans for the treatment plant must show “all 
buildings within 500 feet of the plant property.” 

When the proposed sewers are to receive 
sewage from, or discharge into the sewers of, 
an adjacent municipality or district, a copy of 
the contract covering such use must be sent. 

Sewers shall be designed for carrying not less 
than 20 gallons per foot of sewer, with 8-inch 
as the smallest size used. They “shall be of 
glazed tile, concrete, brick, or segmental block, 
except in the case of inverted siphons or where 
unusual strength is required, when sewers shall 
be of cast iron.” 

“Distances between manholes must not ex- 


ceed 500 feet for sizes 18 inches or iess. A drop 
pipe shall be provided for a lateral sewer enter- 
ing a manhole above the manhole invert.” 


Pumping Stations. At least two pumps are re- 
quired, each capable of handling the entire peak 
load. If electrically driven, an auxiliary source 
of power must be provided. “Electrical motors 
must be so placed as to be protected from flood- 
ing. Pumps should preferably be in a dry well 
or else installed so as to be readily removable 
for repairs and cleaning. In all cases raw sewage 
must be screened before pumping. An electrical 
warning device must be installed to give warn- 
ing of pump breakdowns, clogging, etc.” 


SEWAGE TREATMENT 


The regulations relative to sewage treatment 
plants are new, and are quoted in full below. 

General Requirements for Sewage Treatment Plants: 

1. A suitable building, preferable heated, should be pro- 
vided at each plant for workshop, etc. 

2. A weir manhole must be installed with either a V- 
notch or rectangular bronze plate weir, so located that cor- 
rect measurements of the flow can be taken. Recording 
gauges must be installed. 

3. A source of water supply must be provided. 

4. The specifications must include a complete outfit of 
tools and accessories for the plant operator’s use, such as 
squeeges, portable pump, putrescibility outfits (if required), 
rakes, shovels, etc. 

5. The plant design must be laid out with a view to 
ease of operation, making provisions for walkways on 
tanks, roadways around beds, etc. 


Minimum Requirements for Sewage Treatment Plants: 


1. Capacity of Plant: 

Plans for sewage treatment plants to serve a new sewer 
system for a municipality or sewer district will be exam- 
ined and compared on the basis of a minimum average 
flow of 100 gallons per capita per day, to which flow must 
be added industrial wastes; for institutions, dwellings and 
boarding schools, a minimum average flow of 100 gallons 
per capita per day; and for industrial estaolishments (sani- 
tary sewage only) and day schools, 50 gallons per capita 
per day. With these rates bituminous joints or equal must 
be used in the sewer system, otherwise the rates quoted 
above must be increased by 25%. Plans for sewage treat- 
ment plants to serve an existing sewer system will be 
examined upon the basis of gaugings of the present flow 
from the sewers, plus 100 or 125 gallons per capita per 
day for future extensions and estimated future popula- 
tion. 

The plant must be designed for at least a period of ten 
years. 

2. Mechanical Screens: 

Specifications must contain guarantees of the screen ef 
ficiency. Screens shall be in duplicate. The width of th 
slots or openings shall not exceed one-sixteenth of an 
inch. The method and location of the disposal of screen 
ings shall be specified. 
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3. Single Story Sedimentation Tanks (without separate 


sludge digestion) : 

(a). Two or more compartments are to be provided. 

(b). The combined capacity of settling tank compart- 
ments, exclusive of sludge capacities, shall be at least 8 
hours, based on average flow. No compartment shall have 
a detention period less than 2 hours, exclusive of sludge. 
The total sludge capacities of all compartments shall be 
equal to a volume computed on a basis of 2 cubic feet per 
capita. 

(c). Ratio of length to width shall not be less than 1 
to 3, nor more than 1 to 5. 

(d). Depth below water line shall be not less than 6 
feet. : 

(e). If hoppers are provided, the slope shall be not less 
than 1 horizontal to 1 vertical. 

(f). lf flat bottom, a 2 per cent slope to sump shall be 
provided. 

(g).1f sludge withdrawal pipes are provided (hopper 
bottom), minimum head on riser shall be 4 feet. 

(h). Scum boards shall be provided at inlet and outlet 
ends of tank. 

4. Single Story Sedimentation Tanks (with separate sludge 
digestion) : 

(a). The detention period in the settling tank, based on 
average flow, shall be not less than 4 hours. 

(b). Sludge storage space in digestion tank, shall be 
not less than 2 gubic feet per capita. 

(c). Means for complete removal of sludge from settling 
tank are to be provided. 

(d). Means must be provided for the circulation of the 
sludge in the digestion tank. 

(e). The overflow from the sludge digestion tank must 
be treated. 

(f). Other requirements are the same as for plain one- 
story sedimentation tanks. 

5. Imhoff Tanks: 

(a). Detention period shall be not less than 2% hours 
based on average flow. 

(b). Ratio of length to width shall be not less than 3 
to 1, or greater than 5 to 1 (rectangular tank.) 

(c). Baffled inlets and outlets must be provided in 
flowing-through compartments, and the slope of the walls 
of such compartments must not be less than 1 horizontal 
to 1% vertical; slots shall be not less than 8 inches wide 
with an overlap of at least 8 inches. 

(d). The inlets and outlets must be so designed as to 
equally distribute the sewage flow between the various 
compartments of the tanks. 

(e). For more than one sludge digestion compartment 
full width openings in division walls must be provided, 
as well as means for the reversal of sewage flow. 

(f). In tanks 25 feet or more in depth, a minimum 
capacity of 1.75 cubic feet per capita must be provided 
in the sludge digestion compartment; if less than 25 feet 
in depth, 2 cubic feet per capita is required. The capacity 
f the sludge digestion compartment is to be measured 
from a plane 18 inches below the point where the sloping 
valls of the flowing-through compartment, if extended, 
meet. The floor of the sludge digestion compartment shall 
ave a slope of at least 1% horizontal to 1 vertical. 

(g). Sludge pipes shall be not less than 8 inches in 
liameter with a minimum discharge head of not less than 
! feet on riser pipe. Individual valves must be provided to 

mtrol the flow from each sludge digestion hopper. 

(h). Pipes must be provided to admit fresh water under 
the slots. 

. Dosing Tanks: 

(a). Net capacity for sprinkling filters shall be 0.5 

» 1.0 per cent of average daily sewage flow. 

(b). Net capacity for sand beds shall be sufficient to 
flood bed being dosed, with 2 to 4 inches of sewage. 

(c). Siphons shall have sufficient capacity so that the 
lischarge rate at all tank levels shall be greater than the 
maximum inflow to dosing tank. 

(d). A proportional flow design is preferred in tanks 
for dosing sprinkling filers. 

/. Contact Beds: 
(a). Contact beds must be preceded by sedimentation. 
(b). The depth shall be from 4 to 8 feet. 
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(c). The material shall be uniform betweén 1 inch and 
2 inches in size. 

(d). ‘he rate shall not exceed 125,000 gallons per acre 
per day per foot of effective depth. 

(e). intermittent dosing is required, with provision for 
resting individual beds. 

(f{). Complete underdrainage of the beds is required. 

8. Sprinkling Filters: 

(a). Sprinkling filters must be preceded by sedimenta- 
tion, 

(b). The depth shall be from 5% to 8 feet. 

(c). The material shall be uniform in size 1 to 3 inches. 

(d). The rate shall not exceed from 1,650,000 gallons 
to 2,500,000 gallons. kate governed by depth of filter. 

(e). Net head on nozzles shall be not less than 4 feet. 

(f). Half nozzles are to be provided at edge of bed. 

(g). A secondary settling tank is required; if flat bot- 
tom, 2 compartments. Total detention period required, based 
on average flow, 1 hour. 

(h). A means for flooding sections of the filters is de- 
sirable. 

9. Sand Filters: 

(a). Rate, if preceded by efficient sedimentation and if 
the effective size of sand is between .3 and .5 millimeters 
with a uniformity coefficient less than 3.5, must not ex- 
ceed 150,000 gallons per acre per day. 

(b). The minimum depth of sand required shall be 2% 
treet. 

(c). The minimum depth of the gravel or the stone over 
entire floor of the bed and underdrains shall be 6 inches. 
Gravel or stone shall not be mounded over the underdrains. 
Underdrains may be laid on boards in valleys dug in the 
floor of the bed, provided that sufficientt material be ex- 
cavated so that at least 6 inches of the stone or gravel be 
placed on each side of the underdrains. The stone or 
gravel shall be graded from 1% inch size on the bottom and 
around the underdrains to ™%4 inch size to form the mat 
or bearing surface for the sand layer. 

(d). Muslin, cheesecloth or burlap covered joints are re- 
quired on underdrains; the joints are to be spaced %4 inch 
apart. , 

(e). The maximum spacing of the underdrains shall 
not exceed 12 feet; lateral tile underdrains shall be not 
less than 4 inches in diameter. 

(f). No ventilators or manholes shall be constructed in 
the sand beds. 

(zg). When the width of the sand filter exceeds 50 feet, 
more than one distributor must be provided. 

10. Disinfection: 

1. Capacity must be provided to give the following dose 
on average sewage flow,— 

(a). Tank effluents, up to 20 parts per million available 
chlorine. 

(b) Sprinkling filter effluents followed by secondary 
sedimentation, up to 18 parts per million available chlorine. 

(c). Sand bed effluents, up to 12 parts per million avail- 
able chlorine. 

2. Contact tank must be baffled and have a detention 
period of at least % hour, based on the average sewage 
flow. 

3. Hypochlorite of lime apparatus must have duplicate 
tanks, 24 hours storage, on a basis of 2 per cent solution. 

4. Provisions shall be made for the thorough mixing of 
the disinfectant and the sewage before entering the de- 
tention tank. 

11. Sludge Drying Beds: 

1. Minimum area required. 

(a). For one-story flat bottom sedimentation tanks, con- 
tents of one unit measured 8 inches deep as drawn. 

(b). For Imhoff and hopper bottom tanks, 1.00 square 
foot per capita. 

(c). For separate sludge digestion tanks, 
foot per capita. 

(d). For final settling tanks, .25 square foot per capita. 

(e). For glass covered sludge drying beds, % of the 
above area. 

2. Sludge drying bed effluents are to be treated when 
discharged into waters used for potable purposes, for bath- 
ing, for growing of shellfish, or where the dilution is low. 

3. Sand, gravel and underdrains are required as for sand 
filter beds, except that the sand may be reduced to not 
less than 6 inches in depth. 


1.00 square 
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12. Outfalls: 

1. Pipe must discharge below low water elevation. Man- 
holes are required on the outfall line. 

2. Ocean outfalls at bathing beaches must be at least 1,000 
feet in length from mean low water mark. 

13. Activated Sludge and other Processes not heretofore 
Defined: F 

No definite requirements are made for these processes. 
Each installation will be considered separately. 

No by-passes which may allow raw or partly purified 
sewage to be discharged from the sewers or treatment plant 
shall be installed, except by special permission of the De- 
partment. By-passes, if permitted by the Department, shall 
be so constructed that they can be sealed. A detail plan 
of such by-passes must be submitted. 





Survey of Sewer System 

The Department of Streets and Public Im- 
provements of Jersey City, New Jersey, 
Michael I. Fagen, Director, ‘has realized for 
some time that there were parts of the sewer 
system for which no records were on file and 
in April, 1923, a sanitary survey of the entire 
sewer system of the city was started. This 
survey located several miles| of sewers con- 
cerning which there had previously been no 
record, and also sizes and correct locations of 
sewers and manholes, and the depth of the 
sewers at each manhole. 

As one of the interesting results of the survey, 
it was discovered that the sewage in some of 
the sewers was highly charged with oil which 
created a fire hazard at and near their outlets 
and also depreciated the value of the coastal 
real estate in the vicinity. Also an inspection 
of the quantity of flow at each manhole re- 
sulted in discovering a number of leaks in 
water mains nearby; in fact, the discovery and 
stopping of these leaks saved enough waste of 
water to pay the entire cost of the survey. 





Runoff Experiments in New York 
Experiments on rainfall and runoff to the sewers 
are being conducted in New York City by the Com- 
mittee on Sewer Capacity. Three tipping-bucket rain 
gauges and two water stage recorders for the East 
New York area have been installed and started 
operation on May lst. Two tipping-bucket rain 


gauges were placed in Manhattan Borough, one on 
Altman’s store and one on Saks’ store. 
According to the Sewage Disposal Bulletin of the 













PART OF QUEEN MARY’S RESERVOIR EMBANK- 
MENT, SHOWING LINING OF CONCRETE SLABS. 
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Board of Estimate and Apportionment for July, it 
was proposed to let in the near future a contract 
for a gauging manhole and venturi flume on 4lst 
street. The Duplex Au water stage recorder to be 
used will record on one chart the elevation of water 
surface in the entrance and in the throat, but where 
there is ne interference from backwater, experiments 
have sliown that discharge may be determined by the 
elevation in the entrance only. 





Queen Mary’s Reservoir 





English reservoir said to be the largest 
in the world entirely enclosed by an arti- 
ficial embankment, covering 723 acres. 





There has recently been completed in England 
a reservoir known as the Littleton reservoir, 
officially Queen Mary’s reservoir, which is said 
to be the largest in the world that is entirely 
enclosed by an artificial embankment. This 
reservoir covers about 723 acres and has a 
capacity of nearly 7,000 million gallons, the 
depth averaging about 38 feet. 

This reservoir was built by the Metropolitan 
Water Board of London to supplement the 
storage of water for that city. The work was 
performed under the direction of the chief 
engineer of the board, Henry E. Stilgoe. The 
site of the reservoir was selected in 1911 and 
plans were prepared. Work was commenced in 
1914 but proceeded very slowly because of the 
war, and work on it was completely suspended 
in 1916 by the order of the Ministry of Muni- 
tions. Work was renewed in 1919 under a con- 
tract with S. Pearson, Ltd. 

The reservoir is located three-quarters of a 
mile north of the Thames river between Staines 
and Shepperton. Water is drawn from the 
Thames river, the intake being beneath the three 
arches of a large concrete bridge faced with 
granite. Thence the water proceeds through an 
open channel for three-quarters of a mile to a 
steam power pumping station which discharges 
the water through steel pipes into the reservoir. 
The water is used to supplement supplies for 
both the north and south sides of London. Part 
of the supply flows from the reservoir through 
reinforced concrete aqueducts into the Staines 
aqueduct, which passes close to the north side 
of the reservoir, and the rest is conducted by 
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aqueducts to Kempton Park, where the Metro- 
politan Water Board has reservoirs and filters. 

The reservoir is an irregular seven-sided 
polygon with rounded corners about a mile and 
a quarter across. The embankments are of earth 
with a clay puddle core carried down into the 
London clay which underlies the whole region. 
The land here is comparatively level and the 
bottom of the reservoir was excavated to an 
average depth of about 6 ft., the material so 
removed being used for the embankment. The 
embankments rise about 38 ft. above the origin- 
al ground level and have a slope of 3 to 1 on 
the inside and 2% to 1 on the outside. The out- 
side face of the embankment was covered with 
rich soil and loam and will be landscaped with 
ornamental shrubs. The inside slope is _ pro- 
tected from wash by concrete slabs six inches 
thick. The normal water level will be about 6 
ft. below the top of the embankment. 

The pumping into the reservoir is done by 
four Worthington-Simpson horizontal steam- 
driven centrifugal pumps with a combined capac- 
ity of 343 million gallons per twenty-four hours 
against a head of thirty ft., or 250 million gallons 
against a head of 46 ft., the revolutions being 
125 and 140 per minute respectively. The engines 
are of the Worthington Uniflow type, each of 
770 horsepower, single cylinder. The most mod- 
ern devices are used in handling coal and ashes 
in the boiler room. 





Fine Ground Cement 


The Bureau of Standards, Department of 
Commerce, has just completed a ten year re- 
search, one of the results of which is proof that 
fine grinding of cement makes concrete stronger, 
especially if greater amounts of cement are 
used with the sand and gravel. That fineness is 
a vital characteristic of portland cement has 
long been known, but the data were lacking as 
to the exact effect of such fineness over long 
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periods of time. The tests referred to began 
ten years ago with the construction of test 
cylinders of concrete made up of five brands of 
cement mixed with sand and gravel. These were 
broken after six months, 1, 2, 3, 5 and 10 years. 
The older specimens showed less increase due 
to fine grinding, but the advantage of such grind- 
ing was shown conclusively. 


Watershed Protection 


Present ideas and practices. Ownership, 

physical character, elimination of nui- 

sances, laboratory control, legislation, 
and enforcing regulations. 











The committee of the American Water Works As- 
sociation appointed to consider watershed protection 
submitted a comprehensive report at the 1925 Con- 
vention, which summarizes in a comprehensive way 
the present status of ideas and practices. An effort 


. is made in the following synopsis to present the prin- 


cipal features of this report. 

It is a generally accepted principle today that no 
suppply taken from a major stream subject to any 
considerable pollution, even though the dilution fac- 
tor be great, can be considered safe as a public sup- 
ply unless subjected to suitable purification processes 
—in most instances filtration and chlorination. The 
tendency appears to be away from dependence upon 
preventive measures on the watershed in lieu of 
purification processes at the intak. All surface sup- 
plies are considered potentially dangerous and can- 
not be ‘considered safe without protective features. 

The “uninhabited” watershed exists more in fic- 
tion than in reality. The automobile has opened up 
to the public regions heretofore nearly inacessible 
and all watersheds may now be invaded by the auto- 
mobilist, fisherman, hunter and camper or picnicker. 

As a first line of defence there may be adopted 
purchase of the watershed, adequate patrol, exclu- 
sion of sewage from the 
streams, where possible, and 
adequate treatment of com- 
munity sewage. These, either 
singly or combined, are vaiu- 
able aids, but cannot be con- 
sidered as a complete solution. 

As a second line of defence, 
we have long-time storage, 
chlorination and filtration. 
The first reduces bacteria and 
improves the quality of the 
water by means of sedimenta- 
tion, aeration, sunlight and 
dilution. These, however, 
may be nullified by short- 
circuiting, seasonal overturn, 
reinfection of the water at or 
near the intake, or by acci- 
dental or incidental pollution. 
This possible nullification has 
led to the practice of steriliz- 
ing surface supplies. This, 
however, should not be 
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alopted as the only safeguard, perhaps, in the few 
cases where the water is always free from turbidity. 
To be effective, sterilization should be continuous, or 
possibly omitted during midwinter where the water- 
sheds are remote or inaccessible. 

Finally, unless water of a high sanitary quality 
can be continuously secured as a result of these pre- 
liminary measures, as. demonstrated by suitable 
tests, filtration and sterilization are indicated. 

Watersheds of public water supplies throughout 
the country may be generally divided into four main 
types: 

1. Relatively large inhabited watersheds where 
conditions are such as to require filtration. 

2. Very small watersheds, uninhabited and’ con- 
trolled by the water works authorities and where 
there is little or no storage in impounding reservoirs. 

3. Watersheds with storage reservoirs large 
enough to hold the average run-off of many months 
or a year or more. 

4. The intermediate type of watershed, relatively 
small, exposed to pollution, where filtration is not 
adopted and where geological and other conditions 
are such that a moderately satisfactory water supply 
is procurable in the absence of filtration, provided 
that the protection of the watershed is given due 
care. 

The first type is beyond the scope of this report. 
Local conditions will usually govern the measures 
necessary on watersheds of the second type. Patrol- 
ing, placarding, or entire ownership are likely to be 
the most effective; but danger from the incidental 
pollution arising from tresspassers must not be 
lost sight of. 

In the case of areas of the third class it may be 
found that long-time storage with satisfactory steri- 
lization will permit a reduction of other protective 
measures above the intake employed for class 2. 
The necessity of keeping the watershed in as clean 
a condition as possible should be a large factor in 
final decision as to the measures to be employed. 

Class 4 probably embraces more supplies than any 
of the others. Protection of this type of watershed 
involves ownership, physical character, data of 
water-borne diseases, the elimination of nuisances, 
the use of the laboratory, legislation conferring au- 
thority, and means of enforcing needed regulations. 
The report discusses each of these seven points. 


OWNERSHIP 


Purchase of all the watershed is seldom possible 
and does not prevent trespass. Generally speaking, 
it is not worth while except where the land is very 
cheap, or where it is highly important to eliminate 
objectionable conditions which cannot otherwise be 
brought under control. It is usually economically 
better to spend the money in purification than in land 
purchase. Filtration affords better protection than 
ownership and if the cost of the latter approximates 
that of the former, filtration should be the alterna- 
tive adopted. Moreover, it is probable that filtration 
will ultimately be necessary with any surface supply. 

Marginal strips about reservoirs are sometimes 
purchased to prevent access to the shores or allow 
relocation of roads. They are of doubtful value 
as a means of reducing pollution in the majority of 
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cases. They, however, if well kept, give the appear- 
ance to consumers that the water works officials are 
maintaining a clean and wholesome supply. 


PHYSICAL CHARACTER 


The topography, geological formation, shape, and 
location of a watershed have considerabie bearing 
upon the effectivenes of the various methods of 
watershed protection. Precipitous, rocky areas, un- 
suited to cultivation, often give opportunity for pro- 
tection by land purchase. Flat valleys and gentle 
slopes suited to cultivation are generally too valu- 
able to purchase and other precautions must be 
adopted. 

Porous saudy soils of considerable depth uct as 
filters for poliuted wastes, although in northern cli- 
mates this may be destroyed in winter by freezing 
and ice-cutting. Where the surface soil is impervi- 
ous, filth deposited on the surface will find its way 
into the water courses, and the same is true of seamy 
rock or coarse gravel near the surface. 


DATA ON. WATER-BORNE DISEASES 


The early detection of cases of water-borne dis- 
eases on a watershed is an important duty of the 
watershed police. Immediate steps should then be 
taken to secure safe disposal of all wastes from the 
house sheltering a patient, and vigilance should be 
exercised to see that the special sanitary precautions 
are carried out until all traces of the disease have 
disappeared. The history of each case shouid be re- 
corded with evidence as to source of infection, and 
if other inhabitants of the watershed were known 
to have been exposed to the suspected source, their 
health should be reported daily until the expiration 
of the maximum incubation period (about three 
weeks) and steps should be taken to compel their use 
of facilities provided for safe disposal of excreta 
and urine. 


ELIMINATION OF NUISANCES 


For isolated residences or small communities 
in seamy rock formations, watertight privy vaults of 
approved design should be used. The contents 
should be removed regularly to a safe point for 
burial. Sewage in chemical tanks or equivalent ap- 
pliances should be disposed of in a similar manner. 
Water carried sewage on a watershed is a greater 
potential menace than where the excreta is disposed 
of by the dry method and its disposal is more 


difficult of accomplishment. If allowed, the sewage 


should be purified to the highest possible degree be- 
fore being discharged into a stream. Sedimentation 
tanks followed by intermittent filtration and chlorin- 
ation have proved effective. 

If the soil is sandy and deep, leaching privies prop- 
erly protected against surface wash may be allowed 
in locations reasonably remote from water courses. 
Septic tanks with subsurface irrigation or cess pools 
may be employed in approved locations for dispos- 


-ing of water-carried sewage from isolated resi- 


dences, and broad irrigation on suitable land suffi- 
ciently remote from the streams to insure against 
drainage of any unpurified sewage to them may be 
used for the purification of sewage from small com- 
munities or institutions. 
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Zoning regulations are in force in some states. 
In Pennsylvania three zones are established on 
watersheds used as public water supplies; camping 
is not permitted within the first mile above the in- 
take, within the second mile definite regulations must 
be observed, while the regulations are less stringent 
beyond this point. Similar zoning has been adopted 
in connection with the water supply of Decatur, Ill. 

Lumbering on watersheds involves special prob- 
lems of protection, as do railroad work trains and 
labor camps. Rigid enforcement of sanitary rules 
should be secured as far as possible. 


LABORATORY CONTROL 


In a number of the large cities unfiltered water 
supplies are controlled to better advantage by using 
water laboratories, making tests at frequent intervals 
at points known to be open to pollution and test- 
ing streams feeding reservoirs as well as the water 
in the reservoirs themselves. 


LEGISLATION 


A great many of the States have enacted legisla- 
tion prohibiting polution of streams from which pub- 
lic water supplies are derived. There is a wide vari- 
ation in the laws of different States which seems 
to be necessary because of various local conditions. 
Efforts should be directed to restriction by statute 
of all activities tending to markedly pollute unfil- 
tered water supplies, or to pollute filtered water sup- 
plies to such an extent as to overload or threaten to 
seriously overload ordinary purification processes. 


ENFORCING REGULATIONS 


This involves an establishment of police patrol or 
inspectors on a watershed and punishment of viola- 
tion of the rules. 

For the former, some prefer using residents of 
the locality, while others favor patrol by men uni- 
formed and clothed with authority, the latter chiefly 
on watersheds of the larger cities. 

Concerning punishment, the courts have not ordin- 
arily been of much help, as action is long delayed and 
juries are usually lenient to offenders. The remedy 
is not readily apparent, but it is suggested that the 
health authorities be given adequate power and 
appropriation to force property owners to promptly 
abate nuisances, or if they do not, to make an abate- 
ment and charge the cost against the property. 

All measures which are or may be used for pre- 
venting the pollution of water supplies without in- 
volving unreasonable costs are well worth while, but 
are not thoroughly effective even when the entire 
watershed is owned by the water purveyor. Water- 
shed protective measures should be most thoroughly 
carried out where the water supply is not sterilized 
or otherwise purified as the purity of such supplies 
largely depends thereon; but where assured purifica- 
tion is provided the steps taken to control the quality 
of the raw water may be satisfactorily and most 
economically directed toward the elimination of gross 
sources of pollution. 
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Hydrant Inspection by 


Firemen 





Two hours daily for each fireman. What 
should be included in inspections. Rem- 
edying defects. 





The Chief of the Fire Department of Elizabeth, 
N. J., August Gerstung, in a paper before the In- 
ternational Association of Fire Engineers, recom- 
mended a plan of inspection of fire hydrants during 
the winter months by firemen, where the hydrants 
are maintained by private corporations and not by a 
municipal water department, which he said had 
proven very satisfactory. 

“Divide the city into as many hydrant districts as 
there are fire companies, allotting a certain district 
to each company under the command of the captain 
of the respective company. A man on duty is sent 
on a daily two-hour tour, reports in, and then an- 
other man goes out for two hours, and so on, cover- 
ing the full period of said platoon. The next 
platoon does the same thing, with the result that 
each and every hydrant is inspected twice in every 
twenty-four hours. When a leaky hydrant is found, 
especial attention is given to it and is followed up 
with another inspection by a man on the next 
platoon.” 

By such inspection work the men gain knowledge 
of the exact location of each and every hydrant in 
their district, which in itself is well worth the time 
and trouble. 

Mr. Gerstung then gave an excellent outline of 
what the inspection should comprise. 


During the spring and fall inspections, the hydrant should 
first be subjected to a pressure test by opening the foot 
valve after drawing up the caps tightly; the result will 
prove the tightness of the hydrant caps and of the stuffing 
box. An aquaphone will, if placed against the top of the 
valve stem with the hydrant closed, indicate whether the 
main valve is tight. 

Damaged condition of any part of the hydrant should be 
noted. Hydrant caps should have washers, be properly 
chained, with easy turning swivel ring, and be sufficiently 
tight to prevent mischievous children from removing them. 

Particular note should be made of the condition of the 
threads on outlets. A standard coupling should be tried 
on each outlet and if the fit is too loose or there are worn 
threads these should be reported and corrections made. 

The visibility of the hydrant should be noted and the 
hydrant painted if necessary. 

For each hydrant there should be a record card on which 
should be noted the various features of the hydrant, date 
of inspection and condition. 

After the pressure test has been made, one or two caps 
should be removed and the hydrant opened wide and 
flushed. After the dirty water has been cleaned out, the 
hydrant should be closed and observations made as to 
whether it drains properly. This can be determined by ob- 
serving the speed with which the water level in the hydrant 
barrel drops after the foot valve is closed and the drip 
valve opened. If the hydrant does not drain freely, the 
obstructions may oftentimes be removed by replacing the 
caps and pumping up pressure in the hydrant barrel by 
means of a force pump which will in most cases remove 
obstructions from around the drip value and correct any 
fault in the drainage. 

If there is considerable leakage at the stuffing box, the 
valve stem should be repacked and oiled. Slight leakage can 








usually be stopped by tightening the stuffing box. The pack- 
ing in the stuffing box should be oiled in any event since 
it is likely to dry out and result in leakage. 

Operating parts, the valve stem particularly, should be 
oiled so that the hydrant may open easily, and the threads 
on the hydrant caps should be swabbed with grease or 
graphite. 

During these inspections observation should be made 
as to obstructions which may have been erected near the 
hydrant such as telephone or telegraph poles or trees. Also 
as to whether there is sufficient clearance between the 
hydrant outlet and the ground so that the caps may be 
easily removed and the hose readily connected to the hydrant 
butt. 

Another feature that should be observed especially in these 
days when hydrants are so frequently damaged by automot ile 
trucks is ‘whether they are sufficiently far from the curb 
to make such damage unlikely. 

In conclusion, I do not deem it amiss to quote, that in 
a good many states and cities, the motor vehicle law 
prohibits parking 10 feet either side of a fire hydrant. 
This law, as a rule, was made prior to the advent of the 
modern pumper. The total of 20 feet space allowed is not 
sufficient for the modern automobile pumper, which ranges 
from 25 to 30 feet overall. It would be well, therefor, that 
the law be changed or municipal ordinances be passed pro- 
hibiting parking 20 feet on either side of the hydrant, 
allowing a total of 40 feet for apparatus to manoeuver. 





Colors and Forms of 
Traffic Signals 





Code Proposed by Sectional Committee 
of the American Engineering Standards 
Committee 





The following is the text of a revised draft of 
the code of colors and forms for traffic signals for 
highways and vehicles submitted for approval to 
members of the sectional committee on code for 
traffic signals of the American Engineering Stand- 
ards Committee. 

The draft, which will probably be approved by the 
sectional committee, is as follows: 


REVISED DRAFT OF CODE OF COLORS AND FORMS 
FOR TRAFFIC SIGNALS FOR HIGHWAYS 
AND VEHICLES 
SECTION 1. PURPOSE AND SCOPE 


Rule 10. Purpose. 

The purpose of this code is to provide a standard of 
colors and methods, as applied to highway traffic and 
vehicles, which will promote uniform usage and thus de- 
crease the likelihood of accidents, and conserve human life 
and limb. The approval of specific signs, glasses, or pig- 
ments as complying with the specifications herein contained 
should be based upon tests made by competent and disin- 
terested organizations having proper facilities and recog- 
nized standing, with final appeal to the United States Bureau 
of Standards. 

Note.—To secure the uniform application of this code, 
enforcing officers are urged to consult. the committee which 
formulated it (or the American Engineering Standards Com- 
mittee, 29 West Thirty-ninth Street, New York City) re- 
garding matters of interpretation or items of dispute. 
Rule 11. Scope. 

This code is intended to cover the use of luminous and 
non-luminous signs and signals in connection with highway 
traffic, including’ moving and flashing signals, the use of 
lights, semaphores, and other signaling devices on vehicles. 


SECTION 2. VEHICLE LIGHTS AND SIGNALS 
Rule 20. Headlights. 


(a) Headlights shall be white, amber,. yellow, or any 
intermediate hue. If electric headlights are used, they shall 
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conform to the rules governing the approval of electric 
headlighting devices for motor vehicles, of the Illuminating 
Engineering Society (tentative standard of the A. E. S. 
CG. Ee). 

(b) No red or green lights shall be displayed upon any 
— so as to be visible from a point directly in front 
of it. 

Rule 21. Tail Lights. 

Tail lights shall be red, as seen from the rear. 

Note.—Red has been adopted on account of its present 
universal use for this purpose. This use is not considered 
consistent with the general standardization of colors, and if 
a change is made in any jurisdiction, yellow is recommended. 
Rule 22. Warning signal lights. 

(a) Light signals displayed on a vehicle to indicate the 
driver’s intention to reduce speed or change direction should 
be yellow. They shall not be red or green. 

(6) Nonluminous mechanical signals displayed to in- 
dicate the driver’s intention to reduce speed or change direc- 
tion shall consist of a semaphore which can be projected 
from the left side of the vehicle. It is recommended that 
the position of the semaphore when projected be limited to 
the horizontal. 

Rule 23. Marker lights. 

Marker lights to indicate the dimension limits of bodies 
or loads should be located as near the upper left front corner 
as possible and should be yellow and visible from the front 
and rear. 


SECTION 3. HIGHWAY TRAFFIC SIGNALS—GENERAL 


Rule 30. Significance of colors. : 

(a) Red shall be used as an indication to stop and for 
other purposes when required by law. 

Note.—The use of red is proper as an indication to stop 
and to then proceed if conditions are favorable, as, for 
—— when “stop” and “proceed” regulations are in 
efrect, 

(b) Yellow shall be used as an indication to exercise 
caution. 

Note.—Yellow is appropriate when caution is to be ex- 
ercised without stopping, as for partial street obstruction, 
so as to reserve red for a stop signal. 

(c) Green shall be used as an indication to proceed. 
Rule 31. Significance of form. 

Where definite forms of luminous or nonluminous signs 
or signals are used either alone or in combination with 
colors to give the indications specified in Rule 30, the 
following will apply: 

(a) Stop shall be indicated by having the greatest dimen- 
ae horizontal, as with a horizontal semaphore or string of 
ights. 

Note.—Where the word STOP is used to direct traffic, it 
should be in red letters arranged horizontally. 

(b) Caution shall be indicated. by having the greatest 
dimension at an angle of 45° with the horizontal when an 
inclined semaphore. or string of lights is used. 

Nore.—Cautionary signs complying with Rule 33 may 
be used. 

(c) Proceed shall be indicated by having the greatest 
dimension vertical, as with a vertical semaphore or string 
of lights. 

Note.—Where the word GO is used to direct traffic, it 
should be in green letters arranged vertically. 

Rule 32. Significance of flashing 

Flashing luminous signals shall conform to the use of 
colors prescribed in Rule 30. 

Rule 33.° Cautionary signs for drivers. . 

(a). Highway signs and signals of a cautionary nature 
for the notice of drivers shall have letters and symbols 
black on a yellow background or yellow upon a_ black 
background. 

Nore.—It is recommended that all cautionary signs have a 
background of one distinctive shape, and that such shap. 
be reserved for this purpose. 

(b) For signs to be read from vehicles in motion sym- 
bols are recommended in place of, or supplementary to, 
words. 

Note.—When both symbols and words are used, symbols 
should be given greater prominence. 

(c) When symbols are used, those illustrated in Figure 
1 are recommended for the situation indicated. Other or 
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special symbols should be such as not to be confused 
with these. 

Note.—The symbol for the five-point road intersection is 
to be varied to fit each specific case. 
Rule 34. Location of signs. 

(a) Traffic signs shall be erected with the top not more 
than 8 feet above the surface of the roadway. 

(b) Traffic signs shall be erected at the outer edge of 
the shoulder area and on right-hand side of roadway where 
practicable. 


Rule 35. Cautionary signs for pedestrians. 


Signs addressed to pedestrians shall consist of blue letters 
upon a white background. 


SECTION 4. SIGNALS AT RAILROAD GRADE 
CROSSINGS 


Rule 40. Aspect. 

An electrically or mechanically operated signal used for 
the protection of highway traffic at railroad crossings shall 
present toward the highway when indicating the approach 
of a train the appearance of a horizontally swinging red 
light and (or) disk. 

Note.—This covers the use of so-called wigwags and of 
alternately flashing red lights, and the use of these devices 
should be restricted to the purpose of indicating the approach 
of a train. 

Rule 41. Location. 

The railroad standard highway crossing sign and the signal 
shall be mounted on the same post. 
Rule 42. Operating time. 

Automatic signal devices for indicating the approach of 
trains shall be so arranged as to indicate for not less than 
20 seconds before the arrival at the crossing of the fastest 
train operated on the track. Local conditions such as three 
or more tracks, bad approaches, etc., should be allowed for 
by increasing the operating time, bearing in mind that too 
long an operation by slow trains is undesirable. 

Rule 43. Flashing light type. 

(a) Height—The lamps should preferably be not less 
than 6 feet nor more than 9 feet above the surface of the 
highway. 

(b) Width—The two lamps shall be mounted hori- 
zontally 2 feet 6 inches centers. 
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(c) Flashes—Lights shall flash alternately. The num- 
ber of flashes of each light per minute shall be 30 minimum, 
45 maximum. 

(d) Hoods—Lamp units shall be properly hooded. 

(e) Range—When lamps are operated at normal voltage, 
the range, on tangent, shall be at least 300 feet on a clear 
day, with a bright sun at or near the zenith. 

(f) Spread—The beam spread shall be not less than 
3° each side of the axial beam under normal conditions. 
This beam spread is interpreted to refer to the point at 
the angle mentioned where the intensity of the beam is 
50 per cent of the axial beam under normal conditions. 

(g) Lenses or roundels—The size shall be 536 inches 
minimum, 836 inches maximum. 


Rule 44. Wigwag type. 

(a) Length of stroke is the length of chord which sub- 
tends the arc, determined by the center of the disk in its 
extreme positions, and shall be 2 feet 6 inches. 

(b) Disk.—The disk shall be 20 inches in diameter. Its 
field shall be white with a black circumferential border 1 
inch wide. The horizontal and vertical diameters shall be 
shown by black lines 2% inches wide. A red lens or 
roundel should be placed at the center in front of the 
lamp. 

(c) Number of cycles—Movement from one extreme 
to the other and back constitutes a cycle. The number of 
cycles per minute shall be 30 minimum and 45 maximum. 

(d) The lamp, with which the disk shall be equipped 
shall be lighted when the disk is swinging. 


Rule 45. Approach signal. 

Advance warning signals which indicate approach to a 
railroad crossing, and not the actual approach of a train, 
shall conform to the provisions of section 3, Rule 30. 


SECTION 5. SPECIFICATIONS FOR COLORS 


Rule 50. Definition of Colors. 

Red, yellow, green, or blue as used in this code are in- 
tended to mean: 

(a) The colors resulting from the transmission of the 
proper light through the proper glasses and having the 
characteristics described in Rules 51 and 52. 

(b) The colors resulting from the reflection of white 
light from the proper pigments and having the character- 
istics described in Rule 53. 

Nore.—For a definition of white light, refercnce is mrde 
to the report of the Colorimetry Comittee of the Optical 
Soctety of America, 1920-21 (Journal of the Optical Society 
of America and Review Scientific Inst. 6, p. 563; 1922). 
Substantially, it is average sunlight at noon at latitude of 
Washington. 


Rule 51. Qualitative definition 
signals. 

(a) Red.—The spectrum of red shall contain both red 
and orange but not more than a trace of yellow and no 
green, blue, or violet. The most desirable hue is entirely 
free from yellow which means that the glass does not 
transmit the yellow light from a sodium flame. 

(b) Yellow—The spectrum of yellow shall contain red, 
yellow, and green, with but little blue and no violet. The 
most desirable hue is entirely free from blue and might 
be designated a light amber. 

(c) Green.—The spectrum of green shall contain yellow, 
green, blue and violet, with only a trace of red and orange. 
This hue is known as “admiralty green” and has a bluish 
tint when observed by daylight. 

Rule 52. Quantitative definition of colors for luminous 
signals, 

The colors red, yellow, and green shall have the follow- 
ing characteristics: 


of colors for luminous 


Integral 
Dominant Wave-Length Transmission 

in Millimicrons Purity of Glass 

Red not less than 624 not less not less 
than 100% than 10% 

Yellow .. not less than 592 not less not less 
nor more than 600 than 97% than 24% 

a not less than 496 not less not less 
nor more than 536 ~—than 45% than 11% 
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These values are determined by the transmission of light 
from a source at the color temperature of 2.360° K (prac- 
tically that of the acetylene flame or present type of 
vacuum tungsten lamp at normal voltage) through the 
respective glasses. They are based upon spectral trans- 
mission measurements and upon computations carried out 
in accordance with the methods and data described in the 
Colorimetry Report of the Optical Society of America. 

Nore.—The light and dark limits of the glasses on which 
the above values are based have the following relative 
transmissions on the scale of the American Raihway Asso- 
ctation. 


Light limit Dark limit 
IR as ce aelnaimemaeen meee 300 150 
IE “cose seacledcnesas weaned 200 100 
WN Nh ea ie. ca wlunse ata eibiere 250 100 


Rule 53. Quantitative definition of colors for non-luminous 
signs: 
The colors red, yellow, green and blue shall have the fol- 


lowing characteristics : 
Integral 


Dominant Wave-Length Reflection 
in Millimicrons Purity of Pigment 
ee not less than 608 not less not less 
than 60% than 8% 
Yellow not less than 580 not less not less 
nor more than 588 than 80% than 35% 
Green ..... not less than 524 not less not less 
nor more than 552 _—i than 30% than 8% 
ee not less than 466 __ not less not less 
nor more than 474 _—‘ than 10% than 4% 


These values are determined by the reflection of white 
light from the respective pigments. They are based upon 
spectral reflection measurements under conditions of diffuse 
illumination and upon computations carried out in accord- 
ance with the methods and data described in the Colorimetry 
Report of the Optical Society of America. 





Night Maintenance on Michigan 
Highways 
Night maintenance of gravel roads was tried 
out the latter part of last year in Osceola coun- 
ty, Michigan, and was found so successful that 
State Highway Commissioner Frank Rogers 
decided to use it even more generally the pres- 
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ent year. The Mackinaw Trail through Grand 
Rapids to Mackinaw is one of the main traveled 
roads into the northern part of that state and 
the large number of tourists’ cars so interfered 
with maintenance by day that the night work 
was decided upon. 

Maintenance of these gravel roads is abso- 
lutely necessary both to prevent the binding 
material from being dissipated by traffic and by 
winds and also to prevent the blowing of dust, 
which is not only an inconvenience to traffic but 
is a real danger, especially at grade crossings 
and curves. 

The maintenance work, designated “floating,’ 
was done with trucks equipped with scrapers. 
These started out at 10 o’clock at night and com- 
pleted the trip not later than 8 o’clock the next 
morning. They were equipped with spot lights 
and had no trouble in keeping on the road. Dur- 
ing the first period of night road maintenance 
the results were carefully observed. On 60-mile 
trips two gallons of gasoline was saved and 
there was a marked improvement in the func- 
tioning of motors. In one week one inch less 
was worn off the blade than in the same length 
of time under day maintenance. Much of the 
dust movement during the floating was elimin- 
ated owing to the dew moisture on the roads 
and the light traffic. 

If any of the trucks needed repairs these could 
be made during the day time when out of service, 
which was not always possible when the work 
was done by day. Trucks not being repaired 
were used during the day for hauling gravel and 
thus rendered the maximum amount of service 
and reduced the amount of machinery necessary. 
J. T.. Sharpensteen, the resident road engineer, 
reports that this night road maintenance secures 
safety, convenience and economy on gravel 
roads carrying heavy traffic. 


, 





Report on California Highways 





Brief summary of history of the State Highway System, less than half of 


which has yet been built. 


Maintenance and reconstruction most import- 


ant. Construction details recommended. Highway finances. 





In February, 1924, a committee was appointed 
under an act of the State Legislature of California 
with instructions to make a complete study of the 
whole state highway situation and report recom-- 
mendations as to the best methods of outlining a 
proper system of state highways, the rate at which 
the state highway system can be constructed and 
the time which will be required to bring it to a state 
of completion, and “such other ‘matters as may be 
incidental to those herein stated.” 

This committee consisted of seven citizens acting 
in conjunction with the state highway engineer and 
a member of the California Highway Commission, 
these including a state senator and state assembly- 
man, a newspaper man, chief engineers of two auto- 
mobile associations, and a former county road com- 
missioner and chairman of a county board of super- 
visors. This committee traveled by automobile over 


the entire state highway system and many roads 
advocated for additions thereto. Investigations were 
made both in the field and in the office of the com- 
mission and many public meetings and conferences 
were held. This was apparently done at the cost 
of the members of the committee, as no appropria- 
tion was made for its expenses. The committee 
reported early in 1925. The following paragraphs 
give some of the higher points of their report: 

The California highway system practically began 
in 1909 with the passage of the first highway bond 
act for $18,000,000, which was ratified by popular 
vote in 1910. In 1916 a second bond issue for 
$15,000,000 was voted and in 1920 a third bond issue 
for $40,000,000. 

Owing to the widespread demand for roads, those 
built under the first bond issue were mostly 4 inch 
concrete 15 feet wide. With the second bond issue 
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702 miles was added to the original 3052 miles of 
the state highway system, but by no means all of 
this could be built with the funds appropriated. With 
the third Bond issue, 1853 additional miles were 
added to the system. While generally meritorious, 
they were not of such state-wide importance as the 
original trunk line system of roads, which were still 
far from completion. Moreover, the $40,000,000 
appropriation would have been insufficient to build 
only the new roads added to the system by this 
bond act. In addition to the roads created as state 
highways by the bond acts, the Legislature has from 
time to time created certain other roads as state 
highways, which total 793 miles. 

These additions have brought the total system of 
state highways up to 6400 miles. If the entire sum 
realized from these bond issues had been used for 
the entire system it would have provided an average 
of about $13,000 per mile, whereas construction to 
the standards now required costs above $40,000 per 
mile on the average and reaches $100,000 for some 
short stretches. Of the total mileage there still 
remains 3877 to be completed. The most important 
centers of population have been connected to a large 
extent and it becomes urgent that the major inter- 
state connections should now be constructed. 

Increasing traffic and increasing mileage of roads 
have caused the problem of maintenance and recon- 
struction to assume even more importance than new 
construction. According to traffic census counts 
made in 1920, 1922 and 1924, there was an increase 
of traffic amounting to 47% during the first two 
years and 43% during the second two years, while 
the increases in automobile registration during the 
same periods were 53% and 51144% respectively. 
On some days certain of the city entrances are so 
jammed with vehicles that several hours are re- 
quired to move as much as twenty miles. On some 
roads travel has increased to the point where it is 
dangerous to any except experienced drivers even 
on normal week days. “The extent to which a given 
volume of travel crowds or endangers traffic on a 
road is determined fully as much by the character 
and safety of alignment as by width of pavement. 
For example, most drivers and passengers would 
very much prefer to risk a trip on the Coast road 
south of Santa Barbara on a big traffic day with 
5858 vehicles, than on the Ridge road with 1854 
vehicles. The Coast road at this point is paved for 
the most part only 15 feet wide and has reasonably 
good alignment, whereas the Ridge road is paved 
20 feet wide, but has such crooked alignment as to 
be hazardous except for a limited volume of travel.” 

In this connection it may be noted that California 
has more automobiles per thousand population than 
any other state. In 1923 the automobile registra- 
tion totalled one for each 3.35 persons and in 1924 
one for each 2.92 persons and presumably the num- 
ber has fallen still further for 1925. In several 
counties the number of persons per car was still 
smaller than the average. For instance, in Orange 
county the number per car was 2.14, in Los Angeles 
county 2.52 and in Kern county 2.62. 

It was estimated that to construct the uncompleted 
portions of the state highway system would cost 
more than $217,000,000, of which $144,600,000 
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would be required for the 45 northern counties and 
$72,700,000 for the 13 southern counties. 


MAINTENANCE 


The maintenance of the state highways has reached 
its present magnitude because of the light nature 
of most of the early construction as well as the great 
increase in number and weight of vehicles. During 
1924 the average expenditure per mile for general 
maintenance was $1,619, this not including such 
minor betterments as guard rails, drainage, removal 
of obstructions, etc. 

There still remains about 400 miles of the roads 
included in the first bond issue which have not been 
constructed, and a less mileage included in each of 
the other bond issues. The State’ Highway Commis- 
sion, however, has endeavored to do the best it can 
for these highways in the way of maintenance and 
has demonstrated in a number of cases, especially 
on interstate connections, that excellent road service 
can be furnished by the constant and systematic 
upkeep given by their trained maintenance organiza- 
tions, even on old county roads previously regarded 
as very poor. Their modern equipment keeps the 
road smooth, while the width is gradually increased 
and the sharp turns cut off. Gravel, fine crushed 
sand or selected local material is applied in the worst 
places and travel is kept moving on a smooth, com- 
fortable road. This has been done at a comparatively 
small cost per mile per year. The Advisory Com- 
mittee recommended that maintenance be extended 
by law to all unconstructed state highways open to 
travel, since many years will elapse before the con- 
struction of all the state highways and the best 
possible road service should be furnished in the 
interim. 

RECONSTRUCTION 

Reconstruction was considered vital, first, because 
the lightly built roads must be protected to preserve 
the original investment, and second, to make it pos- 
sible to maintain them in a serviceable condition. 

The average cost of reconstruction contracts in 
1924 was $23,124 per mile. This high cost was due 
to the fact that the condition of the roads was often 
such as to require the building of practically a new 
road to standards far above those of the original 
construction. During 1924 the highway department 
spent for reconstruction more than $5,000,000 and 
this was much less than the amoynt actually needed. 

The committee was especially impressed with the 
requirements of maintenance and reconstruction and 
recommended that the existing revenues for these 
purposes be increased rather than reduced. 


CONSTRUCTION DETAILS 


The committee recommended “that no highway 
should be improved in excess of its earning capacity, 
and that the program for state highway development 
should contemplate stage construction.” 

It was the belief of the engineers on the com- 
mittee that twenty feet was the least width that 
should be used in pavement construction. Eighteen 
feet might be permissible, but the cost of the addi- 
tional two feet could be offset by the saving in main- 
tenance cost on shoulders and on the edges of the 
pavement itself. A twenty foot pavement can ac- 
commodate efficiently at least 6,000 vehicles a day, 
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and by slightly increasing the danger in passing, 
can take care of 10,000 vehicles. 

Twenty feet should certainly be the minimum 
width of graded roadway on mountain roads where 
sharp turns are frequent and high speed is some- 

times indulged in, this being the least width which 
provides any factor of safety. 

Turnouts and parking places should be provided 
at frequent intervals that will permit vehicles to park 
clear of the pavement for making repairs or other 
purposes. To construct this width on much of the 
heavy mountain grading, and in addition provide 
adequately for drainage, requires heavy grading 
quantities. The committee did not consider it 
feasible or economically sound to build the original 
construction on mountain roads to a width of less 
than twenty feet with the expectation that funds will 
be available in the future for widening. It is never 
possible, without lack of economy in the original 
construction, to widen a narrow mountain highway 
merely by making parallel, additional excavation, but 
introduction of some new alignment is always 
necessary. 

In flat valley construction a width of thirty feet 
of grading is none too much, with drainage provi- 
sions in addition; this width being required to permit 
vehicles to park clear of the pavement in conformity 
with the state law. 

Curves should be such as to give at least 300 feet 
of clear sight distance. A machine traveling thirty 
miles an hour covers forty-four feet in a second, 
and two machines approaching each other cover 
eighty-eight feet. The 300 feet would therefore 
provide between three and four seconds for each 
driver to control his car. 

BRIDGES AND GRADE CROSSINGS 

In the matter of bridge construction, the early 
practice required counties to build the bridges within 
their borders. This appears to have been justified 
then and saved the state more than $6,000,000 for 
use on pavement construction. However, the type 
of bridges which is now required for main line high- 
ways is beyond the financial capacities of the weaker 
counties and a serious burden to the stronger ones. 
The committee therefore recommended that the 
State assume all future costs of construction of both 
minor and major structures on the state highway 
system, accepting, however, such donations as may 
be offered. 

New bridges should be designed to a width greater 
than the adjacent pavement and even to the full 
width of the grade in the cases of medium spans. 
They must be designed to carry the maximum loads 
of as many trucks as can come at one time upon 
their surface. The present tendency toward design- 
ing six-wheel and eight-wheel trucks will permit an 
increase in carrying capacity and in total weight, 
while conforming to the legal requirement for weight 
per inch width of tire, and such trucks would require 
heavier bridges than those now used. 

Railroad grade crossings have not heretofore re- 
ceived much attention, but the Railroad Commission 
is alive to the question and frequently has refused 
to grant permits for opening new grade crossings. 
The committee recommended a bond issue of 
$25,000,000 in short-term bonds to be used solely 














for grade crossing elimination and for bridge con- 
struction on the primary system of state highways. 
The highway commission has in the past required 
local communities and counties to furnish all new 
rights-of-way for state highways. The committee 
believes that this is an unwarranted burden on the 
counties and has caused numerous delays to con- 
struction work and recommends that the commission 
should more freely exercise its rights of condemna- 
tion and assume all future costs of rights-of-way, 
although accepting any that may be donated. 
FINANCES 

In the matter of finances, the committee estimated 
the cost of completing the present state highway 
system, together with the additional mileage which 
it recommends, which totals about 190 miles. This 
estimate includes about $63,000,000 for grading, 
right-of-way and structures on the present highway 
system, $21,000,000 for rock surfacing and 
$66,000,000 for paving, or a total of $150,000,000; 
with $6,500,000 for constructing the additional 
roads. In addition, it estimates about $14,000,000 
for major bridges, $14,000,000 for grade separation, 
10% for contingencies and 11 1/9% for administra- 
tion and engineering, giving a total of $223,781,757. 

The cost per mile used in this estimate is much 
higher than that of the original pavement, both 
because of increase in unit costs and also because of 
higher standards. The present minimum standard 
for concrete pavement requires about 2,100 cubic 
yards of concrete per mile, while the standard in 
1912 required only 978 cubic yards. The average 
price paid for concrete pavement during 1912 to 
1916 was $6.35 per cubic yard, while the average 
paid during 1923-1924 was $13.40. Grading costs 
increased from 39c. per cubic yard to 75c. during 
the same interval. The committee estimated that 
present revenues from automobiles would permit 
completion of the now uncompleted 3,877 miles in 
22 years. Federal aid payments, if continued at the 
present rate, would shorten the completion time by 
two years. This continuation however, is uncertain. 
The committee recommended that the State adopt a 
plan of financing which will provide for the comple- 
tion of the present state highway system within 
not more than 14 years, and to this end, recom- 
mended that construction revenues should be pro- 
vided to the amount of $10,000,000 available for 
the year 1926 and increasing annually thereafter in 
proportion to the increase in motor vehicle registra- 
tion, which increase was estimated to be 50% during 
the next ten years. 

A long discussion is given on the subject of 
financing, including of course the merits and demerits 
of the gasoline tax. Under the present law the gross 
registration and gasoline-tax averages $14.75 for all 
motor vehicles, which is.2144% of the estimated 
average annual operating cost. The recommenda- 
tions of the committee for increased tax on motor 
vehicles would bring this up to 344%. It is estim- 
ated that the owner of a motor vehicle effects a 
saving of about 20% on improved roads as com- 
pared with unimproved, and he should not and would 
not object to paying 314% to secure this. The now 
familiar arguments in favor of gasoline tax are 
given at length in the report and it suggests that the 
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additional reveriue be raised by increasing the gaso- 
line tax by lc. and the plate tax, or license, by an 
average of slightly less than $1.50. 


CLASSIFICATION OF HIGHWAYS 


The committee recommended a classification of 
the roads in the present highway system into two 
general systems, a primary system and a secondary 
system. The primary system would consist of inter- 
city highways and major interstate connections, 
known as Class A; and Class B roads consisting of 
county seat laterals, other important lateral connec- 
tions and major recreational highways. The second- 
ary system would consist of minor interstate con- 
nections, minor recreational highways, and _ local 
development highways. It recommended that not 
less than 75% of the construction funds be devoted 
annually to the construction of the primary roads 
until these are completed. 

.On its tours of the State the committee received 
requests for the addition of more than 3,000 miles 
of road to the state system. In the majority of 
cases these were of little more than local im- 
portance, but as already stated, several seemed to 
merit addition to the system, these totalling about 
190 miles in length. The committee was unwilling 
to recommend further additions, but on the con- 
trary, recommended that no other additions be made 
to the primary system, and that any additional roads 
which the Legislature wished to add must be in- 
cluded in the secondary system only, until the 
present list of the primary system had been 
constructed. 

The use of convict labor on the highways impressed 
the committee favorably and it recommended that 
convict camps be increased in number to utilize at 
least 1,000 prisoners, the savings in prison mainten- 
ance expense effected thereby to be paid from the 
general state. funds to the highway funds. 





Designing Pavement 
Reinforcement 


Rational formula for determining 
amount of steel and spacing of joints 
and the relation between the two, as de- 
veloped by the Bureau of Public Roads. 








There seems to be no uniform practice among 
engineers as to the amount and placement of 
steel reinforcement in pavements, or the spac- 
ing of transverse joints; and there is a ques- 
tion whether many designers follow or know 
any rational method of deciding such questions. 
Based on investigations made by the Bureau 
of Public Roads, that Bureau has developed a 
rational method which is fully described by 
A. T. Goldbeck, Chief of the Division of Tests, 
in the August issue of the Bureau’s official 
journal. 

In brief, the discussion starts with the state- 
ment that all contraction cracks are caused by 
the friction of the concrete on the subgrade as 
it endeavors to drag itself over it in contract- 
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ing; or in the case of checking, by the resis- 
tance of the lower parts of the concrete to the 
contracting of the surface skin as it dries out. 

As a concrete pavement dries after being 
laid, it contracts if it can; if it cannot contract, 
it is subject to internal stress. A given slab 
would, if there were no friction, draw in each 
end toward the middle as it dries out. Up toa 
certain distance from each end the slab may 
actually be pulled over the subgrade. If the 
pull exerted by the concrete is not sufficient to 
overcome the friction, a stress is set up in the 
concrete. The stress at any point is in propor- 
tion to the distance from that point to the end 
of the slab. 

When the stress at any point exceeds the 
tensile strength of the concrete, a crack occurs 
at that point. This crack forms a new free end 
and the concrete on each side of it is drawn 
toward the centers of new slabs so created, thus 
widening the crack. 

If there is reinforcement in the concrete, this 
adds its strength to that of the concrete in re- 
sisting the stress and thus increases slightly 
the distance between the free end and the first 
crack in the concrete. When this crack forms, 
the steel does not break, but remains under 
stress and prevents the crack from opening. It 
therefore keeps the concrete adjacent to the 
crack in a state of stress, and secondary cracks 
may therefore be formed as a result of bending 
stresses induced by the passage of vehicles; also 
a second crack will occur at a less distance from 
the first than that was from the end of the 
slab. The stress in the steel increases as it passes 
through the second slab and continues to in- 
crease through successive slabs, until finally it 
exceeds the strength of the steel and the re- 
inforcement breaks and an open crack is formed. 

Contracting of the pavement, as described 
above, does not take place until after the cur- 
ing period has terminated. Curing, by keeping 
the concrete moist, prevents it from shrinking 
until it has attained more or less strength. In 
fact, the daily wetting actually causes an ex- 
pansion which seems to be about 0.01% of the 
length of the pavement, and as long as the 
wetting continues, a compressive stress remains, 
and this must be counterbalanced by a certain 
reduction in length before any tension stress 
begins. 

When wetting ceases and the pavement be- 
gins to dry out, contraction begins. The con- 
traction measured under laboratory conditions 
has been found to be as much as 0.05% of the 
length, or as much as would be caused by a 
change in temperature of 100 degrees fahren- 
heit. This contraction takes place during a 
period of at least three months under rapid dry- 
ing conditions in the laboratory, but this period 
would undoubtedly be longer in an actual road. 
As the strength of concrete continues to in- 
erease for a year or more, this contracting takes 
place at the time when the concrete is compara- 
tively weak. Tests of tensile strength of con- 
crete vary widely, but the Bureau gives as ap- 
proximate average values: 100 pounds per square 
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inch at 7 days, 194 pounds at 15 days, 250 pounds 
at 28 days and 400 pounds at 90 days. 

The principal methods employed to prevent 
shrinkage cracks are the use of joints and of 
steel reinforcement. If joints alone are used, the 
space between them must be slightly shorter 
than that at which the pavement would natural- 
ly crack. When steel is used, the joints may be 
spaced at such distances as will prevent the 
rupture of the steel at open cracks, as described 
above. 

In designing slabs to meet the former condi- 
tion, the Bureau uses the equation: 


L Es 
WB == 12 BtS + a—S.... 6... 0000 (1) 
2 Ee 
in which— 


L=Spacing of transverse joints in feet. 

B=—Width of pavement in feet. 

S=Allowable tension in concrete in pounds 
per square inch. 

=Coefficient of subgrade friction. 

W=Weight of concrete in pounds per 
square foot. 

t—Thickness of pavement in inches. 

E,=Modulus of elasticity of steel. 

Ee=Modulus of elasticity of concrete. 

In a solution of this equation, the writer has 
used values as follows: 

S=30 pounds per square inch. 
Es 
—_=10. 

Ee 

f=2.0. 

W=75 pounds. 

t—6 inches. 

B=18 feet. 

It is assumed that at this time the concrete 
has a tensile strength of between 120 and 190 
pounds, and a factor of safety of 4 gives a safe 
value of 30 pounds per square inch. 

To calculate the spacing where steel reinforce- 
ment is used, we have the equation: 

L 
ee Bi Tin ns cass gapewed ane dao (2) 
2 
in which f, L, W, B, and a represent the same 
factors as in equation 1, and 
S==Allowable tension in steel in pounds 
per square inch. 

The value of S: is assumed to be 25,000 pounds 
per square inch. 

Solving these two equations for plain con- 
crete and for concrete reinforced with four, 
eight and twelve 34 inch round bars, gives the 
following results: 


Spacing of Transverse Joints to Prevent (1) All Intermediate 
Cracking, and (2) Intermediate ape (2) 


For no in- For no wide 
termediate intermedi- 


cracks ate cracks 
Amount of longitudinal steel Feet Feet 

WU . GINS oon oss clos Wildes aes 28.8 28.8 
Four %-inch round bars (a-—1.76 

ee eee 29.2 32.6 
Eight %-inch round bars (a==3.52 

SN RNS. fb ivocsve sic secdusse 29.6 65.2 
Twelve %-inch round bars (a—5.28 

PUMENG: SNEED oo vole cesewioan 30.0 97.8 
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It appears from equation’ that the smoother 
the subgrade and therefore the less the friction 
between it and the concrete, the longer may be 
the slabs. This friction is the most uncertain 
of the factors involved in the calculations. 
Further tests are necessary to give a working 
knowledge of the coefficient of friction of differ- 
ent kinds of subgrades. 

The discussion and equation involving the use 
of reinforcement assumes that this terminates 
at each contraction) joint. There is then no 
dowel action exerted by reinforcement across 
the joint. A substitute for this is desirable to 
keep the pavement on the two sides of the joint 
at the same elevation, and four methods of ef- 
fecting this are proposed by the Bureau. One 
of these, where rod reinforcement is used, is 
to extend the steel from each slab a distance of 
eighteen inches into the adjacent slab, the ends 
of the steel so extended being _— with a hot 
asphaltic material so that the con¢rete will not 
adhere to it. Where contraction joints, as dis- 
tinguished from expansion joints, /are provided, 
the same method may be employed, but instead 
of carrying the joint entirely through the pave- 
ment, a thin steel plate may be set on edge ex- 
tending about 2” from the subgrade into the 
bottom of the concrete, thus forming a localizer 
of a cleavage plane. When shrinkage necessi- 
tates a crack in this vicinity it will form over 
the plate in a straight line. The same object 
may be accomplished by cutting a groove a few 
inches deep from the surface down, at the proper 
stage of hardening. If mesh reinforcement is 
used, asphalted dowels would be used at the 
joints, extending about 18” into each slab. 





Road Builders and the Sesquicentennial 


Philadelphia’s “Centennial Exhibition” was 
the first affair of the kind ever held in this 
country. We were just recovering from the 
effects of the Civil War and were in a kind of 
“Where do we go from here?” attitude of mind. 
It has been said by students of the country’s 
history that the Centennial did more than any 
other one thing toward directing the country 
into the highway leading to material prosperity. 

Fifty years have passed, and again Philadel- 
phia is to hold an exhibition—the . sesquicenten- 
nial celebration of the signing of the Declara- 
tion of Independence. A communication from 
the director-general states: In conference with 
officers of the American Road Builders Associa- 
tion and with other representatives of the good 
roads movement, there has been developed the 
thought that this Exposition can do a great deal 
towards speeding up the road building program 
of America by giving special attention to a road 
building exhibit.” “It is estimated by the Trans- 
portation Committee, representing the various 
railroads entering Philadelphia, that no less than 
50,000,000 persons will pass the turnstiles of the 
Exposition during the six months period.” 

As this would include every man, woman and 
child within five hundred miles of Philadelphia, 
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and nearly half the total population of the 
country, we must assume that the fifty million 
is the number of admissions hoped for, or say 
ten times the number of individuals who will 
attend. But five million is a goodly percentage 
of the population and any impression made 
favorable to good roads, or to your type of good 
road—asphalt, concrete, brick or other—on that 
number of people would undoubtedly have an 
appreciable effect on the future development of 
road construction. 





Experiences with Ditch- 
ing Machines 


Eighteen or twenty-inch machine pref- 

erable to larger for water or gas pur- 

poses. In Texas new machine paid for 
itself in six months. 








Some experiences and cost data in connection with 
operating ditching machines were given by F. H. 
Shaw, engineer for the Houston Gas and Fuel Com- 
pany of Houston, Texas, in a paper before a recent 
meeting of the Southwestern Public Service Associa- 
tion. He first called attention to the wide variation 
in forms of records and method of stating the cost of 
machine ditching as used by different owners and 
manufacturers. If reliable data are to be obtained, 
he believes that some simple method of records 
should be adopted generally which will enable pros- 
pective purchasers to select the size and type of 
machine most suitable to their needs. 

For the general excavation work of a gas or water 
system, a machine that will cut a trench 18 to 20 
inches wide and from 3 to 5 feet deep is pre- 
ferable for small mains and services. Excavation for 
larger mains may be contracted or done by a rented 
machine. 

In presenting cost figures Mr. Shaw assumed them 
to be applicable to the use of the small trenching 
machine in a climate similar to that of Texas where 
construction work can be carried on during the entire 
year. The average price of such a machine delivered 
and set up ready to operate seems to be about $5,000. 
The life of the machine is an open question but he 
believed that five years was a fair period for cal- 
culating depreciation charges, giving these at $1,000 
a year. Some of the other figures which he used 
were: Life in miles, 60, or an average of 12 miles a 
year. Possible working days in a year, 250. Daily 
run (average for 17 machines) 550 feet. Yearly 
run (average for 7 machines) 58,763 feet. Figuring 
12 miles of work done a year and the above average 
per day gives 115 actual working days out of the 250 
possible working days, or 46% of the time. Dividing 
the cost by the life in feet gives a depreciation of 
1.578c. per foot. Allowing 8% on the investment 
and reducing the value of the machine $1,000 each 
year, the annual interest charge would average $240 
it 0.378c. per foot. This gives a charge for interest 
and depreciation of 1.956c. per foot. 

Averaging costs from various sources, Mr. Shaw 
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gives the following costs of operation: Operator, 
helper, gas and oil, 2.284c. per foot; repairs 0.486c. 
per foot; giving a total cost of 4.726c. per foot. 

A fair average for trench excavation by hand in 
Houston is 15 feet in ten hours, or 20c. a foot with 
labor at $3.00 a day. On the basis of 63,360 feet 
of excavation in a year, the total cost for hand 
excavation would be $12,672 and for machine ex- 
cavation $2,997, showing a saving in one year of 
$9,675. 

Figuring another way, if we assume the saving 
of machine work over hand work to be 15c a foot, 
a machine costing $5,000 would pay for itself in 
excavating 6.3 miles of trench. Cost data compiled 
by George Waverly, superintendent of the Houston 
Gas and Fuel Company, show that a new trenching 
machine paid for itself in the first six months of 
operation during which it dug 38,524 feet of trench. 

Some figures of actual experience were given by 
Mr. Shaw. One machine averaged 2,550 feet per 
ten-hour day digging an 18 x 42-inch trench in sandy 
clay for gas mains, with a maximum of 3,500 feet in 
ten hours laying 4-inch pipe with cement joints. 
Another machine averaged 1,000 feet per ten-hour 
day for one week digging a 24 x 60-inch trench for 
a 12-inch main, and 1,080 feet of mains with lead 
joints were laid in ten hours. the joints being caulked 
by compressed air supplied by a portable compressor. 
A third machine has dug at the rate of 100 feet 
per hour in hard ground, the trench being 18 x 60- 
inches. A fourth machine has excavated a 24 x 60- 
inch trench at the rate of 1,000 feet per day. 

A small trenching machine was used for excavating 
a circular foundation trench for a 1,000,000-foot gas 
holder 130 feet in diameter. The machine was run 
around once excavating an 18-inch trench and de- 
livering the material to wagons. It was then run 
around again using blocking in the trench already 
excavated to support one of the caterpillars, and 
leaving an 18-inch wall between the two trenches, 
which was afterwards knocked out with air spades. 


A California Highway Marker 
The increasing use of a painted stripe down 
the middle of a road, especially at curves and 
other danger points, has led to the invention of 
a number of contrivances for rapidly painting 














FRONT VIEW OF TRAFFIC STRIP MARKING 
OUTFIT. 
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The California 
Highway Department has recently been trying 


these lines at reasonable cost. 


out one invented by Maintenance Foreman 
Bicksler of Division 10, which is shown in the 
accompanying illustration. This is an attach- 
ment for a motor truck which consists of two 
units, one for painting the line and the other 
for distributing sawdust over the fresh paint 
to prevent its being smeared over the pavement 
by traffic. 

The marking machine is attached to one side 
of the truck in front and the sawdust distributor 
is immediately behind it at the rear of the truck. 
The marker may be adjusted to mark any width 
of line desired. Attached to the other side of the 
truck is an outrigger carrying at its outer end a 
small wheel so placed as to be easily seen by 
the truck operator, who guides the truck so as 
to keep the wheel running along the outside 
edge of the pavement. The length of the out- 
rigger can be adjusted so as to keep the line at 
any desired uniform distance from the edge of 
the pavement. 

By attaching this contrivance to a truck it is 
possible to paint the line more quickly than 
could be done by a hand-drawn apparatus. 





Sewage Pumping in 
Toledo 


Description of plant and details of 
operation 








Toledo, Ohio, has a sewage pumping station 
operated in connection with its intercepting 
sewer systems. During 1924 it was used only 
for the Ten Mile Creek branch, the West Side 
and Swan Creek interceptors not having been 
completed. The amount, pumped consequent- 
ly was far below the capacity of the pumping 
plant. 

The plant consists of five motor-driven single- 
stage centrifugal pumps, four with a capacity of 
36,000,000 gallons each in 24 hours and one with 
a capacity of 24,000,000 gallons. The last and 
one of the other three are of the variable speed 
type. The power contract with the Toledo 
Edison Company provides for a demand charge 
based on the largest current consumption in any 
15 minute period, and by operating the variable 
speed pumps it was possible to keep the power 
cost at a minimum except during August, when 
it was necessary to operate one of the constant 
speed pumps while making some repairs. This 
gave the average demand charge for August 
and September of $389.27 as compared to $226.59 
for the other ten months. 

Because of the small amount of sewage, it is 
allowed to back up in the main to an elevation 
of 85 ft. city datum, when the pumps are started 
and operated until the sewage is lowered to 72 
ft. Pumping is required once and sometimes 
twice in 24 hours. 
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During the year the pumps were operated a 
total of 3712 hours and 15 minutes or an average 
of 10 hours 8 minutes a day. A total of 3,029,- 
900,000 gallons of sewage was pumped, or an 
average of 8,278,000 gallons per day, 8,790 gal- 
lons being pumped per kilowatt. The largest 
pumpage was during April when 324,290,000 
gallons was pumped and the smallest during 
November when 163,010,000 was pumped. The 
maximum daily pumpage was 19,120,000 and the 
minimum was 760,000. 

From the screens, suction well and skimming 
tank there was removed about 3000 cubic feet 
of refuse, mostly rags, paper, mash, and leaves, 
or about 1.02 cubic feet to each million gallons 
of sewage pumped. ‘This material was buried on 
the pumping grounds as there was no other 
means of disposing of it. This was reported by 
the chief engineer to be expensive, as extra help 
was required for digging holes for this purpose 
and the work was disagreeable and unsanitary. 
Moreover, the ground available was limited. He 
recommended that an incinerator or other means 
of disposing of the refuse be installed as soon 
as possible; also that the grounds surrounding 
the pumping station be graded an¢ beautified by 
planting trees and shrubbery. 





Salaries of Municipal Employes 


The Internal Revenue Bureau has ruled that 
salaries paid to employes of municipal water 
works, lighting plants and street railroads are 
taxable. Moreover, although employes had pre- 
viously been notified by Bureau representatives 
that their salaries were not taxable and ac- 
cordingly did not file returns, the ruling is made 
to apply to salaries back to 1918, including pen- 
alties for failing to file income tax returns. 

The matter has been taken up by the Ameri- 
can, the New England, Southwestern, and 
Southeastern Water Works Associations and 
the Municipal Lighting Association of Massa- 
chusetts, all of which have appointed commit- 
tees to endeavor to secure relief. 

These have formed a joint committee which is 
requesting that all water works’ employes, and 
other interested, write to their senators 
and congressmen asking them to secure some 
action by Congress which will straighten out 
this matter and at least remove the unjust re- 
troactive and penalization features. Relief is 
asked on the ground that such features are un- 
just in view of the opinions formerly rendered 
by Bureau representatives that such salaries 
were not taxable; also that it is an unjust dis- 
crimination between different classes of Muni- 
cipal employes, for since all such salaries had 
been considered tax exempt, no differential has 
been made in fixing water works employes’ 
salaries as compared with those in other de- 
partments. For example, employes in the engin- 
eering department transferred to a similar grade 
in the water department would receive a smaller 
net income due to the income tax imposed in the 
latter department. 
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Keeping Winter Traffic Moving 
The snow scenes in this issue may seem some- 
what unseasonable, but it is quite possible that 
twelve to fifteen weeks may find snow falling 
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in such quantities as to demand the attention 
of highway authorities. And that is none too 
long a period of time to devote to preparing to 
meet the snow problem, especially to the acquir- 
ing of equipment. 

(his is our reason for devoting considerable 
space in this issue to the subject. Officials of 
state, county, city and town upon whom de- 
volve the duty of keeping the highways open, 
should, if they have not already done so, decide 
upon the equipment that they will need for next 
winter and order it at once. The time remain- 
ing is just about that which should be allowed 
for filling an order for machinery of this kind, 
getting it through by freight, and tuning it up 
for prompt, effective action. 

This, of course, does-not apply to the southern 
states; but snow handling machinery is used 
further south than many realize. For example, 
winter before last the state of Missouri spent 
$38,000 in snow removal and Virginia used 260 
snow plows for that purpose. On the other hand, 
in parts of some of the extreme northern states 
the drifts are so deep and the cost of clearing 
roads through them would be so excessive that 
it is not attempted and traffic changes to 
sleighs. 

Prevention of drifts by the use of snow fences, 
hedges, elimination of cuts in road location and 
other devices is deserving of more attention 
than has been given it, although several of the 
states have begun serious work along this line. 

Altogether, highway officials will find much of 
interest and value in the several articles in this 
issue telling of the experiences of others in meet- 
ing this problem of rapidly increasing impor- 
tance. 





More Work with Less Labor 

According to statistics compiled by the As- 
sociated General Contractors of America, more 
construction work was carried on in each of the 
months of May, June and July than in any 
month in the previous history of the country. 
Awards for concrete streets, alleys and roads 
for the first half of 1925 exceeded by twenty 
per cent the corresponding figure for last year. 
But the amount of labor in the county is little 
if any greater than it was last year. Owing to 
the restriction of emigration, there appears to 
have been a net loss instead of a gain in foreign 
labor, and of the increase in population due to 
the excess of births over deaths in the United 
States a very small part is added to the common 
labor class. 

Moreover, costs have not risen; in fact, pav- 
ing prices in some sections were lower in August 
than for many months past. And this in spite 
of the fact that wages have been maintained 
and even increased. 

We believe that the answer is undoubtedly— 
more mechanical substitutes for labor. Those 
who have looked over our descriptions of “New 
Appliances” month by month can not fail to have 
been impressed with the continuous develop- 
ment of new improvements to labor-saving 
equipment to facilitate handling earth, mixing 
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und placing concrete, and performing other 
features of construction work. 

Much of this machinery runs into big money, 
and this must be returned to the contractor dur- 
ing a life of three to ten years, the interest and 
depreciation being met out of payment for the 
work done by the machine. The greater the 
amount of work done per year the less the cents 
per unit that must be charged against these ac- 
counts. There is no “time and a half for over- 
time” with a machine, and two or even three 
shifts a day are found to pay on some work. 
Also longer working seasons will pay, even 
thought some items of cost are increased by 
freezing weather. 

Should the amount of work per year fall off 
materially, unit prices must be increased to meet 
the interest and sinking fund charges—preceded 
perhaps by a temporary fall in prices while com- 
petition eliminates the weaker contractors. It 
would seem to be to the advantage of all con- 
cerned, therefore, to maintain public work con- 
struction at its present volume so as to profit by 
the costs which such volume makes possible— 
costs which are low compared to wages and 
which may fall still lower if the amount of work 
in prospect warrants the development of and 
investment in still more and more efficient labor 
saving appliances. 





Facts vs. Literature 


“When ’Omer smote ’is bloomin’ lyre”; when 
a more modern poet attributed to Barbara 
Frietchie an “old, grey head” when in reality it 
was neither old nor grey; when yesterday’s 
paper described the demerits of the other party’s 
candidate; and all in between, those who have 
written to please their readers (or themselves) 
have refused to allow a little thing like fact to 
cramp their literary style. 

On the other hand, a paper like Public Works, 
whose aim is to inform, would sacrifice every- 
thing else before intentionally misrepresenting 
the facts, although we by no means underrate 
the value of such literary virtues as clarity, 
conciseness and precision in the use of words. 
Probably few of our readers have any idea of 
the number of articles submitted for publica- 
tion (generally by professional writers) which 
contain misstatements that only an intimate 
knowledge of the subject treated of enables us 
to recognize and exclude from our pages. 

These remarks were suggested by a recent 
occurrence. New York City during July ex- 
perienced three unusually serious breaks in its 
large water mains. This was commented on in 
a letter to the New York Times by one who 
has reached prominence as a writer, newspaper 
editor and in later years editor of a well-known 
encyclopedia. Born in Rochester 85 years ago, 
he stated that that city had never suffered breaks 
in its water mains, owing to the honesty of an in- 
spector of its pipe (a class mate of the writer 
whose name he gave) who, resisting cajolery 
and bribery, and by means of a hydraulic pipe- 
testing machine which he carried with him to 
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the foundry (presumably under his arm,) tested 
and broke every pipe that the foundry had cast 
for the city, finding every one of them only 
half the required thickness at mid-length. 

We called this remarkable statement to the 
attention of Beekman C. Little, superintendent 
of the Rochester Water Works, who has written 
to the New York Times in his customary clear 
style, disclaiming for Rochester any such im- 
munity from breaks in its mains and stating 
that, while Rochester had an inspector of the 
name given—more than fifty years ago—there 
is no record of any such remarkable pipe-test- 
ing occurrence as that described, it is hardly 
probable it could have occurred, and there would 
have been no sense in skimping the thickness of 
the pipe as it was sold by weight. 

Mr. Little supplements this statement with a 
tribute to W. W. Brush, deputy chief engineer of 
the New York Water Supply, under whose di- 
rect supervision the distribution system of that 
city comes; stating that he is possibly the best 
equipped man for that particular job to be 
found, has the respect and confidence of all 
waterworks managers, and that his ability and 
integrity are unquestioned. This statement he 
makes because of an implication in the letter 
that if present-day inspectors and waterworks 
officials of New York City were as honest and 
intelligent as this Rochester inspector, New 
York would not have suffered these breaks in 
its mains. 

Similar aspersions of engineers and other 
public works officials are by no means uncom- 
mon and we believe in the majority of cases 
are uncalled for, and it would seem to be the 
duty of engineers generally to defend the repu- 
tation of the profession by refuting such false 
statements wherever learned of and correcting 
as far as possible the unjust and unfavorable 
opinion of public officials which such statements 
give rise to in the minds of the general public. 
This Mr. Little did in his letter, giving a clear 
explanation in popular language of why cast- 
iron pipes break, especially in the streets of a 
city like New York, filled with other conduits 
while heavy trucks and street cars pound on 
the roadway above. “Is it any wonder” wrote 
Mr. Little “that occasionally some spot in the 
more than 1400 miles of water pipes lets go? 
The marvel is that, even with the utmost vigil- 
ance in construction exercised by your com- 
petent water bureau officials, there are yet com- 
paratively so few of these calamities.” 

Mr. Little is defending officials not in his own 
department or even in his own city, but for the 
credit of his profession. Also, he realizes that. 
although the statements made in the letter 
criticised may seem to waterworks men too fool- 
ish to be worthy of notice, they would prob- 
ably be accepted without question by those not 
familiar with waterworks matters and that, for 
the standing of the profession with the public, 
it is desirable that their falsity be proved by) 
an explanation that is understandable by every 


one. 














SEPTEMBER, 1925 


A Florida Concrete 
Pavement 


Central mixing plant method found 

impracticable because of heat. Batch 

trucks could not travel on sandy sub- 
grade. 








What is said to be the most heavily traveled 
highway in Florida is the road connecting Jack- 
sonville with the beach on the Atlantic Ocean 
16 miles away. This road has been paved since 
1914, but the pavement was too narrow to carry 
the traffic, and a boulevard 32% ft. wide is be- 
ing constructed for this purpose by Duval coun- 
ty, the alignment being straightened and two 
railroad grade crossings eliminated and the 
maximum grade reduced from 5% to 2%. 

The new road, called Atlantic Boulevard, will 
have two 16 ft. concrete driveways separated 
by a 6-in. strip of bituminous macadam. The 
slabs are of the Illinois section, 9-in. thick on the 
outer edges and 6-in. at the center. At the ocean 
end the pavement is 100 ft. wide for a distance 
of 800 ft. to provide parking space, this wide 
section extending to the edge of the water at 
mean tide and being uniformly 6-in. thick. 

The subgrade is sand from 4 to 10 feet thick, 
part of which can be rolled if thoroughly wet 
before hand, but the other kind, a yellow sand, 
is so yielding that planks are necessary for get- 
ting a 10-ton roller across it. 

It is necessary to maintain traffic on the old 
road during the construction and the old pave- 
ment is left in place wherever possible, while 
one 16 ft. concrete strip is laid the entire length 
of the road before the other is started. The 
work is being done by C. F. Lytle Construction 
Company of Jacksonville. It was by far the 
largest concrete pavement job this company had 
constructed in Florida and it seemed adapted to 
a central mixing plant such as the company had 
used in Iowa work. Sidings, bins and sheds were 
built near the west end of the road and trucks 
began hauling mixed concrete to a point about 
five miles distant. 

However, trouble was experienced at once, 
the concrete drying out so rapidly in the middle 
of the day that proper finishing was impossible, 
although before 9 o’clock in the morning, or 
after 4 o’clock in the afternoon the atmospheric 
and temperature conditions were more favor- 
able and the concrete arrived in workable con- 
dition. If the concrete left the plant with the 
consistency which the contractor had found to 
be best in Iowa work of this nature, by neither 
machine nor hand finishing methods was it pos- 
sible to secure an even surface; while if more 
water was used in mixing the materials sep- 
arated in transit. The contractor tried keeping 
the aggregate saturated with water in the bins 
and stock piles and a wet canvas cover was 
spread over the concrete during its trip in the 
truck, but satisfactory results could not be ob- 
tained. 
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Central mixing was therefore replaced by 
central proportioning and a new 32 E paver was 
purchased and 50 trucks were equipped to haul 
two batches each of proportioned materials. 
Under this method work has been going for- 
ward satisfactorily. Some of the haul is over 
the old pavement and some over that part of 
the concrete slab which has been opened to traf- 
fic. The trucks do not back-up to the skip as 
is customary in work of this kind, but drive up 
beside the mixer, keeping on the pavement, 
and dump into a specially built box which is 
swung over the skip by the mixer crane and 
dumps the materials through bottom doors held 
in place by chains. This keeps the soft sand sub- 
grade from being cut up by the trucks and elim- 
inates danger of the trucks becoming stalled 
while backing in or turning. 

The pavement is finished by the use of both 
Lakewood and Ord finishers, the final finish be- 
ing given by a hose which is dragged over the 
surface in a long loop, leaving the surface free 
from the cross marks so often found in a belt- 
finished pavement. 





Plowing Asphalt Pavement 


Removing a sheet asphalt surface by means 
of a plow, as performed in Waterloo, Iowa, is 
described in a communication received by us 
from C. C. Hermann, consulting engineer of 
that city. He states that a contractor using a 
plow and six horses found that he could remove 
the concrete at a less cost per square yard than 
by means of a gang of workmen with picks and 
shovels. Two men were required on the plow 
and one man driving the horses. This work was 
found to be dangerous for both men and horses, 
as the plow would jump occasionally and run 
out of the asphalt, and considerable time was 
required to get the team and plow back and 
started again. 

Last year the Bryant Paving Company of 
Waterloo used a tractor to draw the plow, as 
shown in the accompanying photograph. Two 
men were required on the plow handles and one 
man on the tractor. This method was found 
to have many advantages over the use of horses, 
among the principal of which may be mentioned 
steadiness of power application. Should the plow 
jump from its hold on the asphalt, the tractor 
was easily backed up and a new bite taken. The 
work was very hard on the horses and an oc- 
casional rest was necessary, but this of course 
was not required by the tractor. It was found 
also that the cost of the tractor was low as 
compared with that of horses. 





PLOWING UP ASPHALT WITH A TRACTOR. 
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Electrically Operated 
Pumps 


Discussion of the question, “When Are 

Electrically Operated Pumps Econom- 

ical?” Bearing of power charge sched- 
ules on size of motor. 








A number of useful hints on selection and design 
of pumping plants of moderate size, say up to 250 
h.p. and heads around 150 to 200 feet, are given by 
F. S. McClintock, chief engineer of the Dravo- 
Doyle Co. of Pittsburgh, Pa., in a paper before the 
Indiana Section of the American Water Works As- 
sociation, entitled “When Are Electrically Operated 
Pumps Economical ?” 

He states at the start that no general answer can 
be given: “Pumping capacities and heads, fuel and 
electric costs and local operating conditions vary 
so widely that the only satisfactory way to decide 
each case is by a careful trial calculation of costs on 
paper.” 

In most cases the pump used for electric operation 
will be the direct connected centrifugal, although 
triplex or other direct acting motor driven units are 
useful for small capacities and high heads. 

“Ten to fifteen years ago three questions about re- 
liability of electric drive were frequently raised: (1) 
is the type of unit, that is, motor driven centrifugal, 
reliable; (2) is the power supply, generally from 
some public service company, dependable; (3) if I 
dismantle my plant what assurance have I that the 
power company will not squeeze me on the rates; 
that is, is the power price reliable? Ten additional 
years’ experience and innumerable installations have 
answered the first objection; serious outages on 
modern power systems are becoming fewer and fewer, 
especially as the systems are becoming interlocked in 
so-called giant power circuits; and commission con- 
trol and published rate schedules have largely dis- 
sipated the last objection. 

“The electrification question generally comes be- 
fore the superintendent or owner of a water plant 
when some elaborate repairs or replacements are 
involved to an existing steam plant; his pumps are 
worn out or, more frequently, his boilers are beyond 
repair. He is then required to give careful thought 
to what can be done by electrification. On one side 
must be set past operating costs with steam, which 
are known, improved by such economies as can be 
reasonably expected of new apparatus; and he must 
consider the investment involved for new equip- 
ment. As against these are the unknown operating 
costs with electric power and its investment charges. 
It is fortunately possible to estimate with consid- 
erable accuracy what electric operating power costs 
will be, if the pumping demand is known or can be 
predicted. There are practically no accessories re- 
quired by an electric*pumping installation and usual- 
ly the entire power bill is determined by the main 
unit. There is no necessity of allowance for coal 
under banked boilers, steam losses by condensation, 
steam required by boiler feed pumps and other aux- 
iliaries, and similar items which so complicate an 
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estimate for a steam installation. Usually the only 
auxiliary involved in an electric station is a priming 
pump of some sort. Therefore, given some esti- 
mate of the pumping demand and a power schedule, 
a close idea of the monthly power bill, which is by 
far the largest item of yearly expense, can be ob- 
tained. 

“For any given conditions of head and capacity, 
the pump manufacturers will furnish figures of first 
cost and power consumption. The power required 
depends on the motor and pump efficiencies and it 
may be asked what allowance should be made for 
falling off in efficiency due to wear, in computing 
expected power bills for future years. The motor 
efficiency is generally accepted as constant. The 
pump efficiency losses will vary and may be consid- 
erable when handling sandy or muddy water. With 
the average water works, however, the main unit, 
where nearly all the power is used, handles clean 
water only, and in this service the loss in efficiency 
in a properly designed pump is very slow. I have 
seen pump wearing rings after four years’ service 
with the tool marks fresh on them; published tests 
of the large motor pumps at Minneapolis, where 
careful power and capacity readings were regularly 
taken, show no measurable loss in efficiency after 
four years’ continuous service averaging about 
twenty hours per day, and without replacements or 
repairs to any interior parts of the machine. In 
some cases power bill estimates are made on the 
original stated efficiency without any allowance for 
deterioration on the ground that no greater error is 
involved than would be found in variations in slip 
or leakage losses in a steam unit; in any case one 
or two per cent. allowance should be ample, for 
when the losses are much greater it generally pays 
to bring the unit back to its original performance by 
installation of new wearing rings. 

“Two general results of a trial balance may be 
expected; the first cost of electrical equipment will 
be far below that of equivalent capacity using any 
other drive; and the expected monthly electric power 
bill will be larger than the monthly coal bill. The 
final judgment must, of course, total these and other 
factors into a final yearly operating cost for com- 
parison. 

“In figuring electric power costs and in the selec- 
tion of units, if the installation is finally made, I 
would suggest the consideration of some features 
of modern power schedules which are important, if 
best results are to be obtained, especially demand 
charges and power factor. 

“It is better not to install motor units of much 
larger capacity than necessary. No one wishes to 
disregard expected growth and increased demand 
and install units only just large enough for present 
requirements; but it must be remembered that the 
power company will charge considerably more for 
pumping a million gallons in eight hours than for 
the same amount in twelve hours. Do not, there- 
fore, put in pumps larger than that for which you 
can reasonably expect use. In the very common 
case of a small storage capacity and varying sea- 
sonal demand, consideration should be given to com- 
binations of various sizes of units to meet varying 
requirements; for example, a 1, 11%4 and 2 m_g.d. 
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unit instead of three 1% m.g.d. units. A further 
very desirable way of providing for future expan- 
sion is to buy pumps and motors large enough for 
expected future conditions, and have the pumps 
equipped with impellers of smaller capacity and, 
therefore, smaller horsepower demand for present 
conditions. Most power companies base their de- 
mand charge on the actual k.w. demand as read 
from a demand meter and not on the motor size, and 
a lower current rate can be secured until the pump- 
ing demand increases to the limit of the smaller im- 
peller, when the unit capacity can be increased to 
the maximum by the installation of a new impeller 
at a very reasonable expense. 

“Few people appreciate how wide a range is avail- 
able in this way due to the flexible nature of the 
centrifugal pump. For instance, out of a given 
4-inch single stage pump case, it is possible to de- 
velop efficiently any capacity from 300 g.p.m. to 
about 650 g.p.m. by changing impellers; similarly 
with an 8-inch pump a range of from 1400 g.p.m. 
to 2400 g.p.m. is possible. The cost of the pump 
itself is ordinarily unchanged within this range; 
therefore, it is possible, without adding to the cost 
of the pump end of the unit, to install a machine for 
a present capacity of 2 m.g.d. and an ultimate ca- 
pacity of 34%4 m.g.d. Ordinarily it pays to install 
at the start a motor of sufficient size for the ulti- 
mate capacity, but if desired or if required by the 
power company, a smaller motor can be installed at 
first and provision made on the bedplate for ulti- 
mate changes. 

“As an example of the effect of an oversize unit, 
an estimate made recently for a small water plant 
may be of interest. They had a present demand 
of 850,000 g.p.d. at about 175 feet and wished to 
consider a 2 m.g.d. or 3 m.g.d. unit, running part 
time They had reservoir capacity to pump the re- 
quired amount and close down for the balance of the 
day. If a3m_g.d. unit was installed the daily pump- 
ing could be dane in 6 2-3 hours and the load would 
be approximately 100 k.w., or a total of 667 k.w. 
hours per day. The monthly power would be 20,- 
000 k.w. hours. If a 2 m.g.d unit was installed the 
unit would run 10 hours per day, the load would be 
66.7 k.w., the daily power would be 667 k.w. hours; 
the monthly power would be 20,000 k.w. hours as 
before. On account of the smaller demand charge 
the monthly power bill worked out at $498.50 for 
the 3 m.g.d. unit and $405.20 for the 2 m.g.d. unit, 
although the same amount of water was pumped 


and the k.w. hours per month were identical. This - 


represented a saving of 19 per cent. in favor of the 
smaller capacity and would have paid for a 2 mg. 
impeller for the 3 m.g. unit in about two months. 
“This sort of thing can, of course, be carried to 
extremes, and it is not intended to suggest that a 
series of impellers be carried for installations as 
seasonal demand varies, but in cases where it is found 
that the required pumping is being obtained in less 
than convenient operating shifts, a very appreciable 
Saving can often be made by pumping at a lower 
rate. On the other hand the necessity for addi- 
tional attendance may wipe out the power saving. 
“Off peak current rates” may make it desirable to 
pump the daily supply in a few hours, but my own 
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experience has been that it is rarely possible to take 
advantage of this type of current supply. 

“Regarding power factor, it is only recently that 
any change was desirable from the squirrel cage 
motor. This type is perfectly satisfactory and was 
practically standard for motor driven centrifugal 
pumps. If properly loaded it will give a power 
factor of 0.89 to 0.95, and even at half load, as 
might be involved by a small impeller for present 
conditions, the power factor should not fall below 
0.85 to 0.87. Recently the power companies have 
been offering discounts for improved power factors. 
These are expressed in various ways, but generally 
run from 1 to 5 per cent., if the station power fac- 
tor is kept at unity. Under these circumstances 
synchronous motors with direct connected exciters 
frequently repay the higher first cost. This type 
of motor is, of course, more complicated than the 
squirrel cage, but the starting apparatus has been 
much simplified lately until it is practically no more 
difficult to handle than the squirrel cage motor; in 
fact for the smaller sizes the same type of starter 
is used. Synchronous motors have been developed 
and are regularly built with sufficient starting and 
pull in torque to start a primed centrifugal pump. 
It is generally desirable, however, to start with the 
discharge valve closed bringing the unit to speed 
before opening the valve to the line. Under these 
conditions the horsepower and torque involved in 
starting is reduced to about 40 per cent. of that at 
full discharge. 

“Synchronous motors are not made in small 
powers for pump speeds. In general, present ex- 
perience indicates that they rarely are warranted 
in sizes below 75 to 100 h.p., on account of the dis- 
proportionate increase in cost due to the separate 
exciter. They add from 50 to 100 per cent. to the 
cost of the motor, as compared to a squirrel cage 
type, the greater increase applying to the smaller 
sizes ; this corresponds to 15 to 50 per cent. increase 
in the price of the complete unit. In plants where 
the installation consists of small powered low serv- 
ice or raw water pumps with larger powered high 
service units, synchronous motors on the high serv- 
ice can be run at slightly leading power factors to 
compensate for the smaller squirrel cage motors on 
the low service, and a station power factor of unity 
obtained. It is now possible to obtain full automatic 
starters for these synchronous motors, either push- 
button or float controlled, and there are practically 
no conditions to which they cannot be successfully 
applied where the power discount warrants the ex- 
pense. 

“A point in connection with figuring operating 
costs, aside from the question of power bills, is the 
matter of attendance required. Simplicity and lack 
of constant attendance on a motor driven centrifugal 
are not always taken advantage of as they might 


_be, and in figuring prospective operating costs con- 


sideration should be given to whether labor and at- 
tendance charges as involved with steam equipment 
cannot be materially reduced. Cases could be cited 
where the pump house is locked up all day, to be 
visited morning and evening for general inspection, 
filling of oil wells, etc. The care of the pump is 
frequently so small an item that it can be combined 





















with other work about the filter plant or elsewhere. 
This is often one of the greatest savings. 

“Especially where a system has limited storage in 
standpipe or reservoir, sole dependence cannot be 
put on a single power line to the station, no mat- 
ter how many generating stations are tied into the 
circuit. The question of standby or emergency 
power sources has been conveniently solved by high 
speed gasolene engines of the motor boat type 
direct connected to the centrifugal pumps. This 
meets the requirements of the Underwriters as an 
emergency power supply, has no standby power 
charges, can be run by anyone reasonably familiar 
with automobiles, requires no warming up, is ready 
for immediate service and involves no great initial 
expense. Dual drive units, that is a pump with a 
motor on one end and an engine on the other with a 
clutch between the engine and the pump, are most 
common. A separate gasoline engine driven pump 
is sometimes desirable, especially when high pressure 
is required for fire service. Where a number of 
small motors scattered around a plant all must be 
kept in operation, it may be preferable to install a 
single gasoline engine driven generator of sufficient 
size to run all essential motors instead of attempting 
alternate drives for such small machines. 

“An interesting application of gasolene drive is 
in its use for avoiding peak loads which would in- 
crease the monthly power demand charges. Some 
account of this may be found in a paper by W. S. 
Lea in this journal, October, 1924. Occasional 
use of a separate gasolene driven unit for a few 
hours prevented their starting a second motor driven 
machine which would have increased the demand 
charge for the entire month. In another town they 
were required to put on a booster pump and raise 
the pressure for fire service, and this had to be done 


in case of each alarm regardless of whether any addi- 


tional water was actually used or not. A single 
alarm increased their monthly power bill consid- 
erably, due solely to the increase in demand charge, 
until they met these emergencies by starting the 
gasolene driven unit which left their demand charge 
unaffected and cost them only the gasolene actually 
used. Modern engines of this type use from 1-8 to 
1-10 of a gallon of gasolene per horsepower hour; 
-it is not necessary to carry a large stored supply, 
on account of the number of sources available. The 


engines themselves will cost from $30 to $50 per. 


- horsepower. 

“The motor driven pump is at its greatest disad- 
vantage in cases where the pumpage is direct to the 
mains without standpipe or reservoir. This condi- 
tion can actually be met either by using a slip ring 
motor with about 10 to 15 per cent. speed variation 
or by constant speed units allowing the pressure to 
vary slightly with the demand. Centrifugal pumps 
may be designed with flat characteristics so that the 
rise in pressure between full capacity and no de- 


livery is only about 10 per cent. The pressure 


change in the line under varying demands will then 
not be so serious; but it is very wasteful of power 
and it will probably be necessary in figuring ap- 
proximate power costs to take the full pump horse- 
power regardless of the variation in water demand. 
Different sizes of units are particularly important 


338 PUBLIC WORKS 





here to meet varying demand. No arrangement of 
motor pumps has been devised which can approach 
a steam driven unit as regards flexibility in installa- 
tions of this kind, and the few actual electric plants 
that I know of have in each case had special circum- 
stances which dictated the type. 

“When a city light plant is combined with a 
pumping plant, it is harder to show a case for motor 
pumps; it may still pay to use motor pumps, taking 
current from the town supply, especially for small 
units, such as raw water umps which are inherently 
uneconomical in small sizes in steam drives. 

“All of this discussion of operating costs has left 
out of consideration one of the advantages of motor 
pumps and a factor which on equal or slightly un- 
favorable cost bases would still sway the decision in 
favor of motor pumps. Unless you are familiar 
with motorized plants it is hard to appreciate the 
simplicity and absence of constant attention in- 
volved. Recurrent epidemics of coal shortages and 
progressive contamination of boiler feed water with 
the more rapid destruction of boilers have placed 
heavy worries on the shoulders of small plant oper- 
ators who must keep continuous service. It is worth 
something to pass these troubles on to a larger or- 
ganization such as the central power company, whose 
business it is to cope with them and who can afford 
to make elaborate preparations to guard against 
them. If you add the simplification of the operating 
labor question, this factor has frequently determined 
the type when operating costs alone would not have 
justified a change.” 





Protecting Traffic Lines 

In painting lines on the pavement for mark- 
ing safety zones and traffic crossing lanes on 
Market street, the city of San Francisco recent- 
ly tried out a method of protecting the fresh 
lines while they were drying without shutting 
off the traffic. This was done by constructing 
low frames formed of slats nailed to two thin 
parallel cleats, these being spaced sufficiently 
far apart to straddle the painted lines, one cleat 
resting on the pavement on each side of the line. 
These frames were made ‘in 4 ft. lengths. Where 
the lines paralleled street car tracks, they were 
guarded by temporary uprights supporting ropes 
which were placed immediately above the lines. 





GUARDS FOR FRESHLY PAINTED SAFETY LINES. 
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Snow Handling on Con- 
necticut Highways 





Eighteen hundred miles kept clear with 
145 truck plows. Organization and 
equipment. Plan of operation. 





The following information concerning snow 
work by the Connecticut State Highway Depart- 
ment has been furnished by George E. Hamlin, 
superintendent of repairs of that department. 

In Connecticut, a total of 145 trucks are fitted 
with snow plows to clear some 1800 miles of 
highway, this being an average of 13 miles per 
truck. This average, however, does not in any 
way represent the mileage of any particular 
truck, this being governed wholly by the im- 
portance of the road and the conditions exist- 
ing in each locality. On the heavily traveled 
main thoroughfares between large cities a truck 
may be scheduled for less than five miles of 
plowing, while on the less important highways 
and connecting State Aid roads, a truck may 
be operated over twenty or more miles. 

Each truck is scheduled in accordance with 
the importance and necessity of traffic. On the 
main Boston-New York highway in some sec- 
tions plows are worked in batteries, as in this 
way mechanical trouble occurring to one truck 
does not necessarily tie up any particular sec- 
tion of this important highway for any consid- 
erable period. 

We have found that mobility of equipment is 
secondary only to personnel. From telephone 
reports received from the foremen through the 
district engineer, to the maintenance engineer, 
information is rapidly developed showing a 
necessity and permitting the transferring and 
centering of equipment at any particularly con- 
gested location. 

During the past three seasons, the cost of 
snow removal in the State of Connecticut has 
been as follows: 


Average 
Total Cost per Mileage 
Year Cost Mile Cleared 
1922-1923..... $175,021.78 $116.07 1500 
1923-1924..... 53,800.20 30.35 1800 
1924-1925..... 70.453.36 39.75 1800 


During the past winter, while the average cost 
for the State was $39.75 per mile an analysis 
shows a cost of $15.42 per mile in a district lo- 
cated in the south-eastern part of the state ad- 
joining Long Island Sound, and a cost of $95.32 
per mile in the north-western section in which 
the lower Berkshire Hills furnish more severe 
weather conditions. 

_ Connecticut has for several years erected snow 
ences in exposed locations where drifting con- 
ditions can be expected. These generally have 
been found to justify their cost and the mileage 
has been increased each year. The location 
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should be carefully chosen in accordance with 
prevailing wind direction, otherwise snow. may 
be banked in the highway by a contrary wind 
and travel blocked at this point. By the re- 
moval of brush along the sides of a highway. 
the tendency for drift forming can frequently 
be eliminated. Experimenting along this line 
will often offer a solution at minimum expense. 

Each maintenance engineer is suffering with 
the complaint of all maintenance engineers— 
lack of equipment beyond ordinary requirements. 
A severe snow. storm with accompanying wind 
will develop this complaint almost on the mo- 
ment into an acute attack requiring immediate 
operation. This is the danger point. The crisis 
always passes rapidly. There may remain local 
conditions to be taken care of but these during 
the height of the attack may be forgotten. 
Their solution will follow in natural course 
when tracks and cars are rolling with the least 
inconvenience over the length of improved high- 
ways in the State. 

Discussing the subject of organization, Mr. 
Hamlin said in a recent paper: 

The regular maintenance organization for car- 
rying on snow removal will include: 

1—-Maintenance engineer and assistants at 

headquarters. 
2—District maintenance 
of supervision district. 
3—Foremen and laborers on each patrol sec- 
tion. 

The maintenance engineer is in full charge of 
the snow removal program and located at head- 
quarters. During the progress of clearing snow, 
he is necessarily confiried wholly to the desk 
for the receipt of reports and giving of instruc- 
tions due to changing conditions or severity of 
storm in any particular locality. To him each 
district maintenance engineer reports by phone 
regularly during the storm, giving the location 
and condition of equipment, the progress of 
snow removal, and recommendations as to trans- 
fer or need of additional equipment. On his 
desk is a map of the state and as each district 
engineer reports, the information is transferred 
graphically to the map so that there exists at 
all times a chart of progress conditions along 
the highways. On this map is also recorded ad- 
ditional information reported by the district 
engineer, including depth of snow. and location 
of drifts. Ordinarily, two operations of a plow 
will clear the roadway to a sufficient width to 
permit the passing of traffic. On the map, a 
single line denotes that a single lane has been 
opened. On the next passage of the plow an 
additional line is added to represent the open- 
ing of the road to two-way traffic. All roads 
are opened to this width before attention is 
paid to the removal of the snow from the 
shoulders and gutters in order to open up water- 
ways and provide room for the placing of snow 
in future storms. 

The. assistant maintenance engineers function 
directly under the maintenance engineer and 
report directly to headquarters. Their duties in- 


engineer in charge 
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clude inspection of equipment and progress of 
work during the operation of snow removal 
and they are in frequent touch by telephone with 
the main office. Each of these men has a state 
wide knowledge of conditions and is fully cap- 
able of taking full direction charge in emer- 
gency, this relieving and supplementing the dis- 
trict maintenance engineer in a snow congested 
district. 

The foremen report by phone as convenient 
along the road to the district engineer, orders 
being given that such reports be sent in as fre- 
quently as possible. This is necessary, not alone 
to have information available for the traveling 
public, but to permit the transferring of any 
particular organization unit, under necessity, to 
a point where conditions require immediate at- 
tention. 

A chart in the main office also carries the lo- 
cations of each of the snow removal units, these 
being represented by buttons inscribed with the 
type and character of such unit. When particu- 
iarly adverse conditions are reported from a 
certain district, or a snow removal unit goes out 
of commission (which will occur where many 
of such units are in operation,) an examina- 
tion of the location chart in combination with 
the progress chart will define the best method 
of transfer. Orders to the district engineer are 
telephoned and frequently within a half-hour 
the relief unit is on its way to the new location. 
The merchant or property owner with tele- 
phone connection along the plow route has 
proven invaluable in the aid given in getting in 
touch with the foreman in the shortest time. 

The necessary equipment will vary largely 
with the location and average conditions. In 
Southern New England, the maintenance trucks 
are utilized for snow removal and with them 
the larger portion of the work is done. Each 
truck of two or more tons capacity is fitted 
with a push plow with 10 feet blade in charge 
of the foreman regularly operating such truck, 
and is assigned to the section which is ordinari- 
ly patrolled and maintained. 

The trucks usually start operating when the 
snow has reached the depth of 2 to 3 inches 
and they are continuously employed until the 
roads are cleared, this time, in some cases, ex- 
tending over a period of 36 or more hours. The 
Trunk Line roads come first in the program, 
these being followed by the State Aid or second- 
ary roads. 

Each truck carries from two to six laborers, 
depending upon the severity of the storm, in 
case shoveling is necessary at some particular 
location. In hilly sections where more snow can 
be anticipated, tractors fitted with V-type plows 
are utilized in addition to the truck equipment. 
These tractors must be designed for mobile 
use so that they may be transferred to the loca- 
tion of the greatest depth of snow during any 
paricular storm. 

Plow equipment should be located for conve- 
nience of operation and so that no time is lost by 
necessity of distance of travel. Average snow 
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conditions will enter largely into this location. 

Familiarity with the section to be kept open 
is one of the greatest assets in snow removal. 
During a blinding snow storm with the tempera- 
ture near the zero mark, it may be difficult to 
even locate the highway. The foreman who is 
in charge of this district throughout the year 
will often recognize by topographical features 
the location of the truck and will be enabled to 
minimize delays due to this cause. 

It is desirable to stock each district engineer 
with one or more additional plows and a supply 
of parts are kept in stock to be transported by 
light truck on telephone notification. Where 
possible, it is also advantageous to keep in re- 
serve one or two trucks in each district to re- 
place deficient equipment. A small reserve of 
men for emergency use is planned by the fore- 
man. 





Handling Snow on Illinois 


Roads 


Main routes kept cleared by use of light 
blade graders, assisted by caterpillar 
tractors for heavy drifts. 








By Frank T. Sheets* 


Up to the present time, the Illinois Division 
of Highways has not delved very deeply into 
the problem of snow removal inasmuch as our 
main difficulties are confronted in the northern 
sections of the State and have been met with 
emergency equipment. Our experience there- 
fore has been confined largely to keeping our 
through routes cleared so that the main traffic 
may be kept moving and in this we have been 
quite successful. 

During the winter months, each of our main- 
tenance patrolmen is furnished a light blade 
grader and a motor truck and instructed to 
start using this equipment as soon as about two 
inches of snow has accumulated on the pave- 
ment. By this method, each patrolman is able, 
except in cases of very heavy snow-falls, to keep 
his section clear and open to traffic. In instances 
where extreme drifting does occur, caterpillar 
tractors equipped with snow-plows designed by 
our Maintenance Department are used. 

Two types of snow-plows have proved satis- 
factory for our Department. The one most ex- 
tensively used is constructed of a section of 
boiler plate about ten feet in length and three 
feet in width, rigidly braced and attached to the 
front of a motor truck or to a caterpillar tractor. 
In some instances we have placed the boiler 
plate beneath the truck, but this is not the most 
satisfactory method of attachment. In the 
second type of equipment, an ordinary blade 
grader has been successfully substituted for the 
boiler plate but this type is not to be used 


*Chief Highway Engineer, Division of Highways, State of Illinois. 
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where extreme drifting is to be encountered. 
These plows are placed at an angle of about 
30° with the truck and remove the snow from 
one-half the pavement at a time. When the 
entire width of pavement has been cleared, the 
windrows of snow thus formed on the shoulders 
are pushed into the side ditches. 

The ordinary V-shaped type of snow-plow 
has also been used but some trouble has been 
experienced with this equipment due to the snow 
compacting upon the inner sides of the plow and 
oftentimes forming a solid mass of ice, almost 
completely filling the inside angle of the plow. 

While we have not as yet had any experience 
with the rotary snow-plows, this Department 
has planned to place them, during the coming 
winter, in our northern District where the snow- 
fall is more frequent and heavier than in other 
sections of Illinois. : 

The chief factor in successful snow removal 
lies in keeping the pavement cleared as the 
snow falls, thus avoiding in most instances the 
forming of heavy drifts. 





Snow Handling on Albany 
County Roads 





Following experiences of the last two 

winters, the county will use next winter 

thirteen miles of snow fence, eight 

rotary plows, and ten or more push 
plows. 





By William R. Gordon * 


The County of Albany, New York, undertook 
the removal of snow from the highways dur- 
ing the winter of 1923-24. For this purpose the 
3oard of Supervisors voted an appropriation of 
$50,000. With this sum was purchased four five- 
ton Holt tractors and one ten-ton Holt. These 
were equipped with Sargent push plows, the 
“V” type plow. They were used with fairly 
good success that winter, which was rather open. 
We found, however, that when using the push 
plow for successive snows, it piled the snow so 
high on the sides of the road that after two or 
three times. there was no place to put it. 

During the winter of 1924-25 the county pur- 
chased eight miles of snow fence, one additional 
ten-ton tractor, and equipped the two ten-ton 
tractors with rotary plows made by the Rotary 
Snow Plow Company. This plow has no auxil- 
lary power but drives off the main shaft of the 
tractor. It is an all-steel plow with twin sets of 
fan blades rotating one on each side. We re- 
ceived these plows just at the time of our 
heaviest snow fall last winter and they were 
immediately put at work in the most heavily 
drifted places in the county and kept running 
night and day until we had opened all the roads. 
They operate at an average speed of about three 
miles an hour and will maintain that gait while 


“Superintendent of Highways, County of Albany, N. Y. 
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removing snow four feet deep. When the snow 
is deeper, it retards the speed in proportion to 
the depth. We have taken out snow eight feet 
deep leaving a vertical face and I see no reason 
why it would not remove still deeper snow. 
One of the great virtues of the rotary plow is 
the fact that it does not pile up any snow on 
the sides of the road; it all is blown and scat- 
tered to such an extent there is no appreciable 
increase of depth on the sides of the road. 

During this storm the push plows were un- 
able to do effective work without the help of 
20 to 30 shovelers to remove the heavy drifts 
which they could not buck successfully. 

We also put in operation five Sargent heavy- 
duty push plows attached to at least three-ton 
trucks. These were used to clean up after the 
heavy plows and smooth the surface for good 
traction. They were also used where the snow 
did not drift too badly, where they operate prob- 
ably as good as any type of plow. They are 
particularly successful where they are kept con- 
stantly in motion over short stretches of high- 
way. Some of the bus lines were so equipped 
and the county paid them an hourly rate to 
keep those roads open over which they operated. 

The snow fences were erected in the places 
of worst drift and they proved to be an im- 
mense help, although I believe their use can be 
overdone. There is a point beyond which the 
use of too much snow fence would be unecon- 
omical. 

The county also purchased a Champion push 
plow for use on a Linn tractor. This was used 
as successfully as that type of plow can be used, 
but successive snow storms and the consequent 
piling up of the snow on the side of the road 
greatly impeded later operations. 

With this outfit we attempted to remove the 
snow on 200 miles of State road and about 50 
miles of important town roads. This is not 
enough equipment for that amount of territory. 
Twenty miles is about all one outfit can take 
care of. An outfit with us consists of one 


tractor-driven plow and one truck plow. 
During the coming winter the county will 
probably equip all the tractors with rotary plows 
and purchase two more ten-ton tractors. With 
this additional aid and more truck plows and 
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the addition of about five miles of snow fence 
I believe we will be able to keep all the roads 
open without difficulty. The annual expense 
would probably be about $50,000 to take care of 
replacements of machinery and the annual ex- 
pense for labor and upkeep. 





Winter Maintenance 


in Michigan 





Selection of roads to be kept open. Pre- 
vention of drifting by road location and 
snow fences. Plows for removing snow. 





By B. C. Timey * 


The maintenance of main trunk line highways 
is no longer confined to the summer season but 
is carried on with considerable activity through- 
out the winter in those sections of Michigan 
where the centers of population and industry 
warrant the expenditure of money for removal 
of snow. 

The motor vehicle has, within the past few 
years, become so closely identified with our so- 
cial and commercial life as to produce a large 
and constantly increasing demand for highways 
that are serviceable throughout the year. There 
has been a marked increase in the manufacture 
of the closed type of passenger car, which af- 
fords comfortable driving in winter weather. 

The industrial centers of Michigan are located, 
largely, in the southern half of the lower penin- 
sula, and in this region the State Highway De- 
partment has outlined a system of main trunk 
lines comprising about 2,600 miles, which was 
maintained for motor vehicle traffic during the 
winter of 1924-1925. While this did not include 
all of the state trunk lines in this area, it was 
an increase of 34% over the mileage maintained 
during the winter of 1923-1924. If adequate ap- 
propriation for conducting the work is made, it 
is planned to increase this system to about 3000 
miles during the winter of 1925-1926. 

In the mining sections of the upper peninsula, 
some roads are maintained for wheel traffic 
during the winter, but this traffic is purely local. 
In the other portions of the upper peninsula as 
well as the northern half of the lower penin- 
sula, attempt is made to maintain the trunk lines 
for sleigh traffic. The rural mail route, the cen- 
tralized school, the transportation of milk, and 
the necessity for medical attendance are all fac- 
tors which vitally affect the welfare of rural com- 
munities.and create a demand for passable high- 
ways during the winter. The country store ob- 
taifis supplies during the summer by motor truck 
and in the winter, resorts to the railroad and 
sleigh. Thus the railroad companies are, during 
the summer, thrown into severe competition 





*Maintenance engineer, Michigan State Highway Department. 
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with the highway bus and truck lines, and are 
then compelled to operate during the winter 
when business is light and the cost of keeping 
the road-bed clear of snow is heavy. This is 
obviously ruinous to them financially and many 
‘ave applied for permission to discontinue branch 
lines in these sections of the state. This is 
naturally opposed by local residents as cutting 
off their only means of winter communication. 
It is probable that the ultimate solution of this 
problem will be the abandonment of many branch 
line railroads and an extension of the snow re- 
moval program on highways. 

Wherever traffic has been such as to warrant 
the construction of a pavement, it is logical that 
this road should be rendered serviceable through- 
out the year. An average cost of modern paved 
highways is $30,000 per mile and the interest on 
this investment at 4% is $100 per month.. If 
the road is blocked with snow for three or four 
months each year, we have a fixed charge of 
several hundred dollars per year which is not 
giving any value to the public. In view of the 
fact that the average cost of snow removal in 
Michigan has been from sixty to eighty dollars 
per mile per year, and has only in extreme cases 
exceeded $100 per mile, we may readily ap- 
preciate the economic side of winter main- 
tenance. 

The average annual snowfall in Michigan 
varies from thirty inches in the southern part 
of the state to 130 inches in the Keweenaw Pen- 
insula. The elements of average temperature 
and prevailing winds also enter into the prob- 
lem of snow removal. In the southern part of 
the state, frequent thawing reduces the snow, 
and, with alternate freezing forms a crust which 
reduces the tendency to drift. In the colder 
sections of the northern part of the state, the 
snow remains in a loose condition for longer 
periods and is more readily drifted. 


PREVENTING DRIFTING 


The prevention or control of drifting is the 
first logical step in the winter maintenance of 
highways. The capacity of wind to carry snow 
varies with its velocity, and any obstruction 
which checks the free sweep of the wind will 
cause a deposit of snow on its leeward side. 
Drifting is the most serious on those roads which 
are at right angles to the prevailing winds, and 
it is noted that where drifts form each winter 
in the same location, the causes are usually dis 
cernible in fences, trees, brush or weeds in the 
vicinity. Much can be done to prevent drifting 
by trimming the low branches of trees, cutting 
brush and substituting wire fences for the more 
solid type. Cable guard rail is now being used 
on all new road construction as being safer to 
traffic and avoiding the excessive drifting caused 
by the old type of wooden rail. Drifting may 
be controlled by erecting wind-breaks at the 
proper distance from the road. Snow fences have 
long been employed by the railroads and are 
now coming into more general use for highways. 
Various types of portable fence are erected in 
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the fall and are proving very effective in form- 
ing the drifts between the fence and the road. 
The purchase of wide right of way and planting 
of permanent hedges as wind-breaks may be a 
development of the future. 

If the grade of a road is built high enough it 
may, under some conditions, prevent drifting of 
snow on the road surface and this element will 
probably be given more consideration in future 
road construction. 
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HANDLING SNOW 


In the work of removing snow, a great vari- 
ety of equipment, designed to meet different 
conditions, is in use throughout the state. Prob- 
ably no other class of highway construction 
and maintenance equipment is being as rapidly 
developed as the snow-plow, owing to the care- 
ful study of its operations by highway officials 
and manufacturers 

The blade-plow, about twenty inches in height, 
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mounted in front of a motor truck is perhaps 
the most efficient and popular type in the lighter 
snow regions of the state. This equipment is 
capable of removing six inches of snow at a 
speed of twelve or fifteen miles per hour and 
will remove as much as a foot of snow at re- 
duced speed. This plow pushes the snow to one 
side only, and requires a round trip to clear a 
width of sixteen or eighteen feet. In regions of 
heavy traffic, a fleet of these plows is put inte 
operation as soon as about two inches of snow 
has fallen and the work is carried on through- 
out the storm, until the roads are cleared. The 
same style of blade, constructed heavier and 
higher, is used in front of a tractor for snow 
that is too deep for the truck plow. 

The next type of equipment for heavy snow 
work is the V-shaped plow, about five feet high 
and twelve feet wide, mounted in front of a 
10-ton caterpillar tractor. This plow is very 
strongly constructed, usually of steel, and has 
collapsible wings which may be spread to a 
total width of twenty or twenty-two feet. The 
caterpillar treads of the tractor are equipped 
with special non-skid lugs to afford traction on 
snow. or ice, and this type of machine has 
tremendous power to drive the plow through 
banks of compacted snow. Only the most rugged 
equipment will stand the strain of this work. 

The rotary snow-plow, which is the highest 
type in use, has within the past year or two 
been developed to a point where its performance 
may be regarded as successful. It is constructed 
much the same as the heavy V-shaped plow, 
just described, but is equipped, on each side, with 
a paddle-wheel which revolves at high speed. As 
the plow advances, the snow is fed up to these 
wheels, which pulverize and throw it out to a 
distance of thirty or forty feet on each side, 
leaving it spread out in a thin layer. The ad- 
vantage of the rotary plow over the ordinary V- 
plow is that it does not leave such high banks 
of snow along the sides of the roadway, and 
thereby avoids much drifting on the roadway 
during the next storm. It puts a great deal of 
the snow out into the fields instead of piling it 
up in the side ditches where it will obstruct 
drainage in the early spring. 

In the regions of deep snows, it is not con- 
sidered practicable to operate the equipment 
during storms, as these heavy tractors have a 
speed of only two or three miles per hour and 
there is a tendency for the cleared portions to 
drift full again in a short time. By waiting until 
the storm is finished, the work can be accom- 
plished more effectively, although this has the 
disadvantage of leaving some portions of the 
road blocked to traffic for a time. It should be 
remembered, however, that the railroad com- 
panies, even with their long experience in bat- 
tling with snow, have some periods when their 
lines are blockaded. 

It is the policy of the State Highway Depart- 
ment to remove snow to the full width of the 
roadway, as this provides for two-way traffic 
and avoids concentration in one track, with the 
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resultant rutting and severe wear on two nar- 
row strips of the road metal. 

While the winter maintenance of highways 
for motor traffic is a development of only the 
last few years, we predict that it will increase 
to such a degree that the public will receive 
nearly the same service as during the summer 
months. 





Twenty-foot Drifts in Berthoud Pass 


The following description of opening up a 
roadway through drifts six to twenty feet deep 
in Berthoud Pass, Colorado, by the highway de- 
partment, is prepared from information furnished 
to us by Major L. D. Blauvelt, state highway 
engineer of Colorado. 

Since 1922 experiments with a rotary snow 
plow have been conducted by the Highway De- 
partment under the personal direction of Major 
Blauvelt, which has proved more successful in 
deep drifts than blades and other snow removal 
equipment. If left to nature, Berthoud Pass 
did not become in passable condition before the 
middle of July and citizens of north-western 
Colorado were anxious that the pass be cleared 
as much earlier as possible. This was a power- 
ful incentive to find the most practical equip- 
ment for handling deep snow. 

As a result of experiments, a specially de- 
signed rotary snow plow, adapted from those 
used on railroads, was put to work on Berthoud 
Pass on May 17th, 1924. “Through drifts of 
heavy snow and ice from six to twenty feet deep 
this machine burrowed its way to the summit 
of the pass, reaching the Continental Divide on 
May 26. A roadway from six to eight feet deep 
and eight feet wide had been cut through the 
snow from the foot of the pass over the summit 
on both sides by June 7.” 

For a distance of two miles on each side of 
the summit it was necessary to use dynamite 
to break a crust of ice covering the snow, more 
than four tons of explosives being used. A snow 
drift more than 20 feet deep was encountered 
in the first mile. For six days it snowed—the 
worst blizzard known to the “oldest residents.” 
A crew of thirteen men was used with the plow, 
tractor and auxiliary equipment. 

“Two trips were made with the plow across 
the pass. On the second trip, which was started 
from the western slope, a passageway twelve 
feet wide was made in the snow. With the snow 
which melted and that removed later by use of 
a tractor and heavy grader, the roadway was 
in such shape by June 10 that cars travelled 
from Empire to Fraser without skid chains. 

“The snow plow and tractor was brought 
back to the highway shops in Denver on June 
13.” 

A great part of the time the plow was work- 
ing in zero temperature, in snow, sleet and cold 
rains. It was estimated that it would have taken 
a thousand men with shovels to remove the 
snow in the same time. 

Some defects developed in this trial. The chief 

(Continued on page 347) 











Sewage Treatment Plants in the 
United States 


Lists of plants in the several states, with information as to their type, size 
and other details, furnished to Public Works by the engineers or other of- 
ficials of the State Boards of Health, concluded from the August issue. 
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Ohio Municipal Sewage Treatment Plants 


Popula- Date 


tion in- 

1920 stalled 
City census 
pL eee rT eee 208,435 1916 
pi MTT CET 21,603 19178 
BO ae reee 2,485 1911 
Se .44:% 44 on 921 1912 
=" 9,249 1902 
Barberton ....... 18,811 1920 
eS 2.677 1914 
Bellefontaine ..... 9,336 1912 
PE sesvvcsess 1,342 1913 
oo, Zeer 928 1917 
CE Giv.cvg00e 5% 87,091 1916 
Seer 4,226 1916 
Centerburg....... 775 1918 
Chagrin Falls .... 2,237 1909 
CH bsewccees 1,566 1916 
Cleveland (East) ) 796,841 1922 
Cleveland (Wast) § 
a a ee 3,099 1898 
Columbiana .....:. 2,114 1914 
Columbus ......--. 237,0314 1908 
i eer ere 8,756 1903 
East Palestine 5,750 1917 
DE owen aa¥ HO % 3,210 1910 
Cy. eer 9,987 1896¢ 
Se 7,374 1911 
Serer 3,081 1903 
Granville 1,440 1916 
EE 4 h000 6 «024 453 1921 
Oe 1,134 1911 
ree 5,842 1911 
SOMATOOM 0 oicksees 532 1911 
CO eer 12,683f 1914 
er 7,070 1914 
Lakewood ........ 41,732 1916 
OO 3,396 1918 
rere rrr rT. 241 1921 
Lockland 4,007 1909 

arr 1,240 1915 

NS eraciing sd 6. 5:49 4,080 1907 
ee 2,008 1911 
WameNeIe .ncccess 
ia ii ik wae 764 1915 
Marble Cliff ...... 216 1911 
CO —E ae 27,891 1905 
Marysville 3,635 1915 
I ib ie a eae 3,430 1906 
Mt. Gilead ....... 1,837 $i 
Mt. Vernon ...... 9,237 1915 
New Bremen ..... 1,502 1912 
New Philadelphia 10,718 1915¢ 
North Canton 1,597 1913 
CE eo ws tneces 4,236 1894 
a 4,107 1908 
I tia ngs 6 @ 2,146 1909 
ss ae 1,330 1902 
pO ee 7,219 1908 
po Se 1,803 1916 
Rocky River ..... 1,861 1916 
os ee 22,897 
0 Ee ee 10.305 1913 
Se 3.541 1912 
GE Gwledicigiseex 5,578 1900 
ee 1,094 1912 
OO ! EE 5,679 1908 
3... EEE 1,222 1910 
i, Saree 7,621 191 
i... SSeS 1.436 1921 
Wadsworth ....... 4.742 1908 
Westerville ...... 2,480 1902 
Ween Wisccses 2,323 1910 
RE ak a0 0 c0d5s 9.110 1918? 





* Original instamesier 1896. 


1919. 


eImproved in 1915 


«Additional sand filtered in 1920. 


Original plant in 1903. 


Preliminary 
Bar screen, grit chamber 


Bar screen, grit chamber 
Bar screen 
Bar screen 
Grit chamber 
Bar screen 
Bar screen, grit chamber 
Bar screen 
Bar screen 
Bar screen 
Bar screen, grit chamber 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen, grit chamber 


Grit chamber 
Bar screen 
Bar screen, grit chamber 


Bar screen, grit chamber 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen 
Bar screen, grit chamber 
ar screen 
Bar screen 


Bar screen 
Bar screen 
Bar screen 


Bar screen 


902 
27 824] 1918 Bar screen, grit chamber 


Bar screen 
Bar screen 
Bar screen 
{ Bar screen 
1 Bar screen 


Bar screen 


Bar screen 
Bar screen! 
Bar screen® 
Grit chamber 
Bar screen! 
Grit chamber 
Bar screen 
Bar screen 


1915¢ Bar screen, grit chamber 


Bar screen 
Bar screen! 
Bar screen" 


Bar screen 
Bar screen 
Bar screen, grit chamber 
Bar.screen 
Bar screen 
Bar screen 
Bar screens 
Bar screen 


> One filter used for sludge drying. 
fNot operated since 1919. 


1Abandoned in 1917. 


Tanks 
Two-story 


Two-story 
One-story 
One-story 
One-story 
Two-story 
Two-story 
One-story 
Two-story 
Two-story 
Two-story 
One-story 
Two-story 
One-story 
Two-story 


Two-story 


Two-story 


One-story 

Two-story 
One-story 
Two-story 
One-story 
One-story 
Two-story 
Two-story 
One-story 

One-story 

One-story 

Two-story 
Two-story 
Two-story 
Two-story 
Two-story 
One-story 
Two-story 
One-story 

One-story 


One-story 
Two-story 


One-story 
One-story 
One-story 
Two-story 
One-story 
One-story 


One-story 
Two-story 
Two-story 
One-story 
Two-story 
One-story 
One-story 
One-story 
One-story 
One-story 
One-story 
Two-story 
Two-story 


Two-story 


One-story 
One-story 
Two-story 


One-story 
One-story 


Two-story 
Two-story 
One-story 
One-story 
One-story 
Two-story 


®Not yet in operation. 
™Contact beds abandoned in 1916. 


Filters 
Trickling 


Contact & sand 
Sand 
Sand 
Sand 

Contact 
Contact 
Contact 


Contact & sand 
Contact & sand 


Sand 
Sand 
Trickling 


Contact 


Contact & sand 
Contact 
Sand 
Sand 
Contact 


Contract 
Sand 


Contact 
Trickling 


San 
Contact & “cinder 
Contact & sand 
Contact & sand 
Trickling 
Trickling 


Contact & sand 
Contact & sand 
Sand 
Ss 


Sand 

Sand 

Sand 

Contract 

Contact™ & sand 
Contact & sand® 

Sand 

Sand 


cDuring bathing season only. 
hAbandoned in 1915. 
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Other 


Sludge beds and 
secondary sedimentation 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds” 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds & lagoon 
Sludge beds 
Sludge beds 


Sludge beds 
Disinfection* 
Disinfection’; sludge 
barged to lake 
Sludge beds 
Secondary sedimentation 
Sludge beds 


Secondary sedimentation, 
Sludge beds 
Sludge beds 


Sludge beds 
Secondary sedimentation, 
Secondary sedimentation 
and sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Disinfection 
Disinfection 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge 
Sludge 
Sludge 
and disinfection 
Sludge beds 
and disinfection 
Sludge beds 
Sludge beds 
Secondary sedimentation 
and sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
Sludge beds 
beds 


beds 


Sludge 
Sludge 


4Improvements in 
{Screens not in use. 
®Sand filters abandoned. 
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Sewage Treatment Plants in Kansas 


Information furnished by the State Board of Health. 
Dated January 1, 1924. 





1920 Census Method of Treatment 


a 


Re eee Septic tank and contact 
ec 

Imhoff tank and sand 
ter 

Imhoff tank and contact 


ed 
Imhoff tank and sprink. 


Imhoff tank and sprink- 


ee er Ce Imhoff tank and sand 
Imhoff tank ‘and sand 

Septic as cand contact 

Cottonwood Falls Imhoff tank ane sprink- 


Council Grove Imhoff tank and contact 


Activated sludge 


Imhoff tank and contact 
ed 


Imhoff tank and sprink. 
filt 


ee 


eer e eee eee rene 


Septic tank & contact 


e 
Imhoff tank and sand 


Imhoff tank and sand 


Septic tank & contact 
ed 

Imhoff tank and sand 
t 


Septic tank & contact 
bed 


Imhoff tank & sand 


Septic tank & contact 


er ee 


e 
Septic —,* contact 
Imhoff tank & sprink- 


Septic tank & contact 
bed: Imhoff tank & 
sprinkling filter 


Independence 


Septic = & sand filter 


Septic tank & contact 
e 


filte 
Sep. tank. Imhoff tank 
& sand filters; 2 plants 
Imhoff — & sprink. 
t 


Imhoff tank & sprink, 
Imhoff a" & sprink 
Imhoff tank & sprink. 
Septic <= & contact 
Imhoff tank & sand filt. 
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1920 Census Method of Treatment 


City Population 
ee 1,247 
8 epee 2,376 
a rere ee 1,635 
er Ee re 2,386 
ene 16,028 
WOMMOET oc ccvcccccvces 2,455 
PRUIPSDUTE 2... cccccce 1,310 
a eer rae 18,052 
| ae 1,004 
WU: boinccsncewsies 415 
a re 5,183 
WPPONOLION ..cicccccces 1,109 
DE, wise pales uwas.eo 1,700 
SN spn hanna 2,003 
ere 733 
ee 1,671 
EY igiowia-e path asicee 1,885 
re 1,112 
PEE bse dud ne wan 731 
I regi ka euliied ssc ee 1,885 
Sharon Springs ...... 815 
Bentth Conter ....65.- 1,567 
eee 1,752 
ON ero ee 1,324 
TORGANOKIE ....cccce% 971 
Wereey Pelle 2. cc ccsve 1,218 
Sr 1,003 
WOORIRBION «2... cccce 1,406 
WGESEUOM 2 ccc cteccs 7,048 
FRCOE CORES cicccccs 2,306 


Imhoff tank & sand filt. 


Imhoff tank and sand 
Imhoff tank and 
sprinkling filter 

Imhoff tank and sand 

filter 

Imhoff tank and sand 

Screen and sand filter 

Imhoff tank and sand 


filter 
Septic tank and contact 
bed 


Imhoff tank and sand 
Imhoff aah and sand 
Imhoff a: and sand 
Septic tank and contact 
Imhoff tank and sand 
Imhoff tank and sand 


Septic tank and contact 
bed 

Imhoff tank and sand 
r 


Imhoff tank and sand 


Septic tank and contact 
bed 





Municipal and the Largest Institutional Sewage 
Treatment Plants in Minnesota 


Information as of January 1, 1925. Furnished hy State 
Board of Health 


Location Population 

1920 
NS isicineigi ome ance 1,411 Septic tank* 
REM scccevies 1,087 Imhoff 
Annandale ..... 644 Imhoff 
ME | ca cee nee 657 Imhoff 
Alexandria ..... 3,388 Septic tank* 


Anoka Asylum 


Treatment 


Pleasant lake 


tank Rum river 


wee. 2,000 Imhoff 
for Insane and sand filter 


BEE Aseddeees 4,287 Imhoff tank a 


ing filter** 


Ce ee 6,960 Imhoff 
and 
Baundette ....... 960 Septic 
Peer 7,086 Septic 
Blackduck ...... 788 Imhoff tank* 
‘Browns Valley... 1,058 Imhoff 


tank Baer river 


riv 
Ditch to Black- 


Bloom. Prairie.. 1,012 2 Imhoff tanks 
and sand filter 


k 
CO ciwvccsces 2508 Septic tank Lac Qui Parle 


tank North fork of 


Oe 1,324 Septic tank Trout 
Butterfield’ iosbee 569 Imhoff tank 
Chatfleld ...... 1,382 Imhoff 

CRISnGEM «1 .ccces 9,039 2 Imhoff tanks* 


percolating fil- 

ter and resettl- 

ing 

Claremont ..... ‘ 334 Imhoff tank Zumbro river 
CO eseseswes 3,500 Septic tank Creek outlet 


Deerwood ....... 532 Imhoff tank Meadow, drains 


lak 
Pi er . 3,426 Septic tank* St. Claire lake 
Dodge Center ... 921 Imhoff tank Zumbro river 


pre-filter, 
filter and chl- 
orination 


Coleraime ..cccce 1,300 Septic tank 
ery 1,833 Imhoff tank 
Elbew Lake ..... 867 Septic tank 


e 
tank Shagawa lake 


Bly ccccccccess - 4,902 Imhoff 
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Municipal and the Larger Institutional Sewage Treatment Plants in Minnesota 


Population 
Location 1920 
PND d466kuwe 223 
Po rae 2 
ETE 4,630 
Farmington ..... 1,449 


Faribault (School 


for Feeble M... 2,000 
Foley ..... csesce ae 
Forest Lake.... 800 
Ce bseccses 783 
Ee - 3,510 
GROMCOS 2.00 oo 2,969 
Glen Lake Sana. 

Hennepin Co. .. 900 
Glenwood ...... 2,187 
Grove City ..ccos 388 
Graceville ...... 1,022 
TEMRIOGE cccesccce 1,089 


Hopkins (Minne- 
apolis Thresh- 


ing Mach. Co.) 300 
Hopkins ........- 8,065 
PE hécccice SO 
Janesville ...... 1,261 
OT 1,150 
po” errr 514 
RE acccsess Weee 
TIRMOP .cccccee 1,500 
Lake Benton ... 944 
Lake Crystal -1,204 
Lakefield ....... 1,346 
Litchfield ...... 2,790 
McKinley ..... . 411 
DE. cn ceeses 1,838 
DEE. 6645064000 649 
BE éescsv~cees Re 
Morris (Agricultural 

College) ...... 200 
Maple Lake .... 677 
Mapleton ....... 857 


Final 
Treatment Disposal 
Imhoff tank Ditch 
3 Imhoff tanks, Creek 
percolating 
filter and re- 
settling tank 
Imhoff tank Creek 
Imhoff tank Vermillion 
river 
Imhoff tank Straight river 
Imhoff tank Creek 
Imhoff tank Clear lake 
Imhoff tank Small lake 
Imhoff tank* 
& percol. filter Mine ditch 
Imhoff tank Buffalo creek 
Imhoff tank** Creek 
and disinfec- 
tion 
Septic tank* Minnewaska 
lake 
Imhoff tank Swamp 
Imhoff tank Ditch 
Septic tank South branch 
of Two Rivers 
Imhoff tank Nine Mile 
creek 
Imhoff tank Nine Mile 
creek 
Imhoff tank Creek to 
Blackhoof lake 
Imhoff tank Ditch 
Imhoff tank* Creek tribu- 
tary to North 


Imhoff tank 
Imhoff tank 
Imhoff tank 
Imhoff tank 
Imhoff tank 
Imhoff tank* 
Imhoff tank* 
Imhoff tank 
Imhoff tank 
Imhoff tank 
Septic tank 
Septic tank 
Imhoff tank 
Imhoff tank 


Ford of Zum- 
bro river 


Pond 
North Fork, 
Zumbro_ iriver 


Ditch 
Ditch to Ben- 
ton lake 
Lily lake 
Ditch to Heron 
lake 
Ditch 
Lake 
County ditch 
eek 
Pomme de 
Terre river 
Pomme de 
Terre river 
Creek 
County ditch 


Population Final 
Location 1920 Treatment Disposal 
Mountain [Iron ..1,546 Imhoff tank Creek 
Mountain Lake ,.. 1,309 Imhoff tank Creek 
Nashwauk ..... 2,414 Imhoff tank Ditch 
New Prague 1,540 Imhoff tank Creek 
Pipestone ...... ,325 Septic tank Creek 
and sand filter 
oo eee 2,378 Imhoff tank, Kingsbury 
percolating creek 
filter and re- 
settling tank* 
St. Louis County Poor Imhoff tank Ditch 
PE Wea tun ees 200 
Sherburne ...... 832 Imhoff tank Creek 
Sleepy Eye ..... 2,449 Imhoff tank* Sleepy ve 
cree 
SD: évweneads 2,570 Imhoff tank Hoyden creek 
State Sanatorium 350 Imhoff tank Leech lake 
TY «cose & 0 621 Imhoff tank Ditch 
SO Ktcescscus 2,463 Imhoff tank Ditch to Cot- 
tonwood river 
Trommald ..... 301 Imhoff tank Ditch to lake 
fi; ere 14,022 Imhoff tank Three Mile 
with separate lake 
sludge diges- 
tion and per- 
colating filter 
WORE sscccus 817 Imhoff tank- Clear Water 
disinfection lake 
i ee 2,186 Imhoff tank [Union creek 
Walnut Grove .. 663 Imhoff tank Ditch 
»  . eer 1,772 Imhoff tank Snake river 
. ar 1,211 Imhoff tank Warroad river 
TD «vccccce 459 Imhoff tank Ditch 
WeEOGR <cccccce 2,908 ste tanks Clear lake 
ee i wees 1,894 Imhoff tank Creek 
Westbrook ..... 645 Imhoff tank Ditch 
Wit? 3 .cccecs 5,892 Imhoff tank* County ditch 
Willmar (Insane Hos- Imhoff tank Foot lake 
ER, 664.04 44% 300 (2) 
Worthington 3,481 Imhoff tank* County ditch 


*Plant inadequate and should be rebuilt or enlarged. 
**Plant under construction. 





one was that the 10-ton Holt tractor 
pushed the plow was not geared down slow 
enough. The entire plow was built in the shops 
of the department, mostly from parts of trucks 
and tractors obtained from the U. S. War De- 
partment. The wheel, 6% feet in diameter, was 
cast in a local foundry. It was operated by a 
90 h. p. Van Black marine motor which had been 
part of a centrifugal pump 





Sewage Treatment Plants in New Mexico 


Information as of April 1, 1925. Furnished by Bureau of Public Health 








Pop. 
Town 1920 
*Albuquerque ...17,042 
eo eee 
Carlsbad 
Carrizozo 
*Cimarron 
*Clovis 
*Deming 
E. Las Vegas... 4,304 
*Estancia ...... 578 
RED cocsscee BOE 
Las Cruces .... 3,467 
Las Vegas ..... 3,206 
Lordsburg .... 1,325 
MSEWE .ccccss OR 
*Portales ...... 1,154 
ROGCGR «cece : 5,544 
*Roswell ...... 7,062 
Santa Fe ...... 7,236 
Silver City..... 1,100 
a 915 
Tucumcari 3,117 
*Dawson ...... 4,045 
*Gamerco . 1,200 
*HAROVEF .cccse 200 
CTIUNUE 4 scccccss Oe 
RPE. oisséen . 4,064 
*Operating efficiently. 





Treatment 

% Pop. a A a 

connected Primary Secondary 

85 Separate sludge Chlorination 

digestion 
15 Imhoff tank None 
100 None None 
10 Cess pool None 
? Septic tank None 
95 Septic tank None 
90 Imhoff tank None 
None None 
10 Septic tank None 
90 Imhoff tank None 
90 Septic tank Nat. sand 
filters 
? None None 
? Septic tank None 
20 None None 
90 Septic tank None 
95 None None 
80 Separate sludge None 
digestion 

40 None None 
90 Septic tank None 
? Septic tank None 
? None None 
10 Septic tank None 
20 Septic tank None 
75 Septic tank None 
85 Septic tank None 
60 Septie tank None 


Final 
disposal 


Rio Grande 


Small creek 
Pecos river 
None 
Lake 
Lake 
Rio Mimbres 
Gallinas river 
Salt Lake 
Rio Puerco 
Drainage 
ditch 
Gallinas river 
Dry arroyo 
Canadian river 
Irrigation 
Eagle creek 
N. Spring river 


Broad 
irrigation 
Dry arroyo 

Cimarron river 
Artificial 
lake and 
irrigation 

Vermejo river 

Dry arroyo 
Dry arroyo 
Dry arroyo 
Dry arroyo 


during the war 


equipment used in 


which 


France 
The wheel 


was mounted on a frame of 


7-inch steel 


channels, 


and 


supported on wheels from an 


old Mack truck. 


Last sum- 


mer the department obtained 
from the War Department a 


20-ton Holt tractor, 


which 


was geared down for use 
with the plow last winter. 
Major Blauvelt writes (Sep- 
tember 4, 1925) : “While the 


method 
plow 


of 


mounting our 
is as yet somewhat 


crude, we expect to perfect 
same, when we believe we 
will have a rotary snow plow 
that will fulfill the require- 
ments necessary to clear our 
cuts from the deep snow 
drifts that we experience in 


the higher altitudes.” 
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Recent Legal Decisions 


. 4NVALID RESOLUTION FOR PAVING IMPROVEMENT 


The Iowa Supreme Court holds, Carbon Coal 
Co. v. City of Des Moines, 199 N. W. 170, that 
a resolution of necessity for a paving improve- 
ment without petition of property owners and 
adopted on vote of three out of five members of 
the city council and not by a three-fourths vote, 
as required by Code Supp. 1913, §793, was in- 
valid, voiding the paving: assessment thereon. 


WHERE HIGHWAY CONTRACTOR HELD “INDE- 
PENDENT” CONTRACTOR 

The Nebraska Supreme Court holds, Potter v. 
Scotts Bluff County, 199 N. W. 507, that one who 
contracts with a county to furnish tools, appli- 
ances and labor, to load, haul and evenly spread 
1,500 cubic yards of gravel from designated 
pits upon a designated highway, for the sum 
of 49 cents a cubic yard; who may perform 
the work himself or hire others to do it; 
who may employ as many men or teams or 
motor trucks to do the work as he pleases; 
who has the right to hire and discharge men, 
fix their wages and hours of labor, and is liable 
for’their compensation; and who has the power 
to direct when and where the men shall work, 
is an “independent” contractor within the mean- 
ing of the Workmen’s Compensation Act, and one 
of his employees was not entitled to compensa- 
tion under the act from the county for injuries 
received while on the job. 

ORDINANCE REGULATING DRUG STORES HELD 

INVALID 

The Illinois Supreme Court holds, Lowenthal 
v. City of Chicago, 313 Ill. 190, 144 N. E. 829, that 
if a business sought to be regulated has no tend- 
ency to injure the public health or public morals 
or interfere with the general welfare, it is not a 
subject for the exercise of the police power. The 
court is of opinion that “the conduct of the drug 
business, so far as it requires regulation, is cov- 
ered by state regulation; and inasmuch as the 
legislative provisions regarding the police power 
of cities are contained in 100 separate clauses in 
article 5 of the Cities and Villages Act, in which 
regulation of drug stores is not provided for, the 
enumeration given is the exclusion of all other 
subjects.” It was therefore held that an ordi- 
nance providing for licensing and regulating the 
sale of drugs and such articles as are commonly 
sold in drug stores, preventing such stores being 
maintained and operated in an unsanitary man- 
ner, providing for a penalty for failure to com- 
ply with the provisions of the ordinance and 
providing for an annual license fee of $25, was 
unenforceable. 

SUFFICIENCY OF BARRIER AT ROADSIDE 

The New York Court of Appeals holds, Roberts 
v. Town of Eaton, 238 N. Y. 420, 144 N. E. 667, 
that a town was not obliged to construct a barrier 
sufficiently strong to hold a heavy automobile 
which, in attempting to get out of ruts, slipped 


on the icy road and went over a declivity. All 
that was required of it was to erect such a railing, 
if any, as would be a sufficient protection for 
travel generally. It was not bound to exercise 
extraordinary care to guard against unusual 
accidents. 


EXPENSE OF MAINTENANCE OF ROAD 


The West Virginia Supreme Court of Appeals 
holds, State v. State Road Commission of West 
Virginia, 122 S. E. 527, that a county-district 
road, taken over by the state road commission 
as part of the state road system, under chapter 
112, Acts 1921 (chapter 43, Code 1923), must 
thereafter, until legally vacated or discontinued, 
be maintained by the commission at the expense 
of the state in so far as funds for the purpose 
may be available. 


RECOVERY OF EXPENSE OF REPAIRING HIGH- 
WAYS FROM WRONGDOERS 


In an action by a town for injury to its high- 
ways by flooding caused by piers in a river 
diverting the water during an ice jam, the Ver- 
mont Supreme Court held, Town of Sharon v. 
Awahma Realty Corporation, 123 Atl. 192, 
that “while towns are not the owners of the 
highways within their limits, the obligation to 
keep them in repair gives them such an interest 
in them as enables them to recover expenditures 
made necessary by the wrongful act or neglect of 
an individual or corporation” ; and a state statute 
providing a penalty therefor does not make that 
the exclusive remedy. 


BUILDING PERMITS IN RESIDENTIAL NEIGHBOR- 
HOODS 


The Pennsylvania “Supreme Court holds, 
Wright v. France, 123 Atl. 586, that a borough 
could not refuse a permit for a combination 
store and apartment building merely because 
it is “entirely out of keeping with the residen- 
tial character of the community, and thus ad- 
versely affects the desirability and value of any 
residential property in the vicinity,” in the ab- 
sence of anything in the borough ordinance or 
the laws of the State to justify the refusal for 
that reason. 


NO RECOVERY ALLOWED FOR UNAUTHORIZED 
EXTRA WORK 


The Kansas City Court of Appeals holds, City 
of Salisbury v. Lynch W. Donald Const. Co., 
261 S. W. 356, that if the work was not done 
according to contract, the contractor for the 
construction of a well for a city could not re- 
cover for any extra work in rebuilding a broken 
wall even if caused by lack of reinforcing rods 
in the plans and specifications, where the con- 
tract expressly provided that no claim for extra 
work would be allowed or considered unless 
previously authorized in writing by the city 
engineer, and no such authority was given. 
















T° 


aire 


Stes EIEN 0 RG SRS 












2G gn i AE LESS AS GNI 





